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SUPPLEMENTS TO THE MONTHLY WEATHER REVIEW. 

During the summer of 1913 the issue of the system of publications of the Department of Agriculture was changed 
and simplified so as to eliminate numerous independent series of Bureau bulletins. In  accordance with this plan, 
among other changes, the series of quarto bulletins-lettered from A to Z-and the octavo bulletins-numbered 
from 1 to 44-formerly issued by the TJ. S. Weather Bureau have come to their close. 

Contributions to meteorology such as would have formed bulletins are authorized to appear hereafter as Supple- 
ments of the MONTHLY WEATITER REVIEW. (Memorandum from the office of the Assistant Secretary, May 18, 1914.) 

These Supplements comprise those more voluminous studies which appear to form permanent contributions to 
the science of meteorology and of weather forecasting, as well as important communications relating to the other 
activities of the U. S. Weather Bureau. They appear at irregular intervals as occasion may demand and contain 
approximately 100 pages of text, charts, and other illustrations. Copies may be procured at the prices indicated 
below by addressing the Superintendent of Documents, Government Printing Office, Washington, D. C. 
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NO. 10. (Aerology No. 5.) Free-air data at Drexel Aerological Station: January, February, March, April, May, 
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AN AEROLOGICAL SURVEY OF THE UNITED STATES. 

PART 1. RESULTS OF OBSERVATIONS BY MEANS OF KITES. 
BY WILLIS RAY GREW, Meteorologist. 

Alti- 
tudc 

m.s.i. 

INTRODUCTION. 

This “survey” will probably never be brought to a 
point where “Finis” can be written. It will always be 
possible to  add to our knowledge of this, as of any other 
subject, although undoubtedly an increasing amount of 
data and the introduction of new and improved methods 
of observing will eventually make possible a fairly close 
approach to an accurate final conception of the charac- 
teristics of the free air. It might be contended that it 
would be better to delay publication until this state is 
more nearly realized than at present. But it is often 
true that discussion of results, as they are published from 
time t20 time brings out many points that would other- 
wise have ‘been overlooked and makes possible a com- 
parison of these results with those obtained in other parts 
of the world. Another consideration is the desirability 
of publishing data while they are comparatively new. 
Especially is this true at the present time so far as free- 
air conditions are concerned, because of the rapid devel- 
opment of aviation and the corresponding urgent need 
for information of benefit to it. It is, therefore, proposed 
to publish the results of free-air observations in the form 
of summaries as rapidly as the amount and character of 
the data obtained justify such a procedure. The present 
summary gives the results of observations made in the 
United States by means of kites up to and including the 
year 1920. For the most part the data are those obtained 
at the six stations established by the Weather Bureau 
during the period 1915 to 1918, but in figures 4 to 12 
mean values have been used as determined from observa- 
tions at Mount Weather, Va., and Blue Hill Observatory,’ 
Mass., in order to give as complete a picture as possible 
of free-air conditions over the United States east of the 
Rocky Mountains. At a later time a review of pilot- 
balloon observations will be presented; also a study of 
the diurnal variation of the meteorological elements in 
the free air as determined from observations made during 
continuous series of kite flights. Finally, i t  is hoped that 
a treatise may be prepared which shall be based upon all 
of these separate compilations and discussions, as well 
as others not mentioned here, and which shall constitute 
in truth “ an aerological survey of the United States.” 

Lati- Longi- 
tude, tude, 

N. W. 

THE KITE BTATIONB-LOCATION, LENGTH OF RECORD, ETC. 

In 1914 the work with kites theretofore conducted a t  
Mount Weather, Va., was transferred to Drexel (near 

1 This rosearch institution was organized and conducted by the late A. Lawrence 
notch. Since his death it has been taken OVLW by Harvard University. 

From- 

Aug. 1918 
Oct., 1915 
Jan 1918 
OC~.;  191s 

Mar Julj: 1919 1918 
1898 

July, 1807 

Omaha), Nebr., and observations were begun a t  the latter 
place in the autumn of 1915. During 1917 and 1918 
five additional kite stations were established under 
authority of a special act of Congress providing for aero- 
logical expansion in aid of aviation. Rather detailed 
descriptions of all of these stations have been published 
in MONTHLY WEATHER REVIEW SUPPLEMENTS as follows: 
Drexel, Nebr., No. 3, pages 29-32, 1916; Ellendale, 
N. Dak., No. 12, pages 12-13, 1918; Broken Arrow, 
Okla., and Royal Center, Ind., No. 14, pages 8-11, 1919; 
and Groesbeck, Tex., and Leesburg, Ga., No. 15, pages 
10-13, 1919. The essential facts, so far as the present 
summary is concerned, are given in Table 1, which also 
contains similar information for Blue Hill, Mass., and 
Mount Weather, Va.: 

TABLE 1. 

To- 

Dec., 1920 
Do. rk.r 
Do. 
DO. 

June Dec.: 1920 l9zO 
1803 

June, 1912 

Station. 

m. 
233 
396 

141 
85 
225 
105 
526 

444 

0 ,  0 ,  

36 02 95 49 
41 20 96 16 

31 30 96 28 
31 47 84 14 
4053 8629 
42 13 71 07 
39 04 77 53 

45 59 9s 34 

1-1-1- 

Brokcn Arrow Okla. .............. 
Drexel Nobr ’Nebr ................ 
lTllrmd6le. N.’bak .................. 
Groesbec!i, Tox .................... 
Leesburg (:a ...................... 
Royal Cohtcr, Ind .................. 
Blue Hill Mass.. .................. 
Mount Wkather,Va.. .............. 

Period of observation 
(inclusive). 

’L 4 

r 
;; 

b 

NUMBER AND DISTRIBUTION OF OBSERVATIONS. 

At the six stations maintaihed by the Weather Bureau 
since 1915 kite flights have been made daily, whenever 
possible, during the periods indicated in Table 1. Failures 
were due as a rule to lack of sufficient wind; occasiondly 
to various other causes, such as very high wind, severe 
rain or snow storms, lack of electric power, etc. The 
total number of days on which flights were made is given 
in the first line for each station in Table 2; expressed in 
percentages of all days in the periods covered, the values 
are as follows: Drexel, 93; Ellendale, 89; Groesbeck, 83; 
Broken Arrow, 71; Royal Center, 67; and Leesburg, 50. 
The average heights reached a t  the different stations are, 
in meters above sea level: Drexel, 2,889; Ellendale, 2,715; 
Royal Center, 2,420; Groesbeck, 2,288; Leesburg, 2,175; 
and Broken Arrow, 2,127. 
Drexel, 6,843; Groesbeck, 6,245; Ellendale, 6,156; Lees- 
burg, 5,860; Broken Arrow, 5,722; and Royal Center, 
5,246. Table 2 also shows the number of days on which 
the flights reached or exceeded certain specified levels. 
Upon these observations are based the values given in 
Tables 4a to 5f; also in figures 1 to 3. 

The greatest heights are:’ 

1 
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151 
150 
I49 
148 
143 
139 
126 
110 
79 
46 
25 

... 

TABLE 2.-Number ,of observations on which are based the mean values 
given in Tables 4a to 5f. 

BROKEN ARROW, OKLA. 

126 150 145 
126 150 145 
123 149 144 
120 144 141 
117 141 133 
112 136 118 
100 113 101 
88 96 79 
71 78 52 
41 46 31 
16 20 14 

4 4 1 9  
3 1 3 

Season. 

__ 
I 

B 
4 - 

617 
617 
617 
605 
569 
507 
421 
304 
213 
116 
49 
18 
7 
3 - 

alt i tude above m. s. 1. (motors). 

233 I 500 I 750 1 1,000 1 1,500 1 2,000 1 3,000 1 4,000 1 5,000 

___-____ 

Spring ............. 
Summer ........... 
Autumn ........... 
Winter ............. 
Annual ............ 

167 167 167 161 129 118 47 7 ....... 
146 146 146 139 116 97 39 6 ....... 
213 213 213 200 163 123 61 15 4 
147 147 147 138 92 60 26 6 1 
673 673 673 638 500 398 173 33 5 

Season. 

Altitude above m. s. 1. (meters). 

396 1 500 1 750 1 1,000 1 1,500 1 iiF1 3;;0T,? 
____~- -  I - _ _ _ _ - - -  _ _ _ _ ~  

spring.. ........... 
S w e r  ........... 
Autumn ........... 
Wint er... .......... 
Annual ............ 

509 505 j 497 249 77 10 1 465 462 ~ 454 2: % 244 103 12 
504 503 ’ 497 460 420 289 124 19 
504 501 1 489 450 412 297 96 10 

1,982 1,982 1,971 1 1,937 1,752 1 1,583 1,079 400 51 

25 
25 
23 
22 
21 
16 
14 
10 
7 

1 

33 
33 
33 
32 
26 
20 
20 
17 
14 

4 7  
2 5  
2 2  .... 

I9 123 
19 23 
19 1 23 
19 19 
19 ! 17 
19 ’ 16 

1 18 ‘ 15 

29 
29 
27 
24 
15 
15 
13 

Season. 

Spring ............. 
Summer ........... 
Autumn ........... 
winter ............. 
Annual ............ 

Altitude abovo m. s. 1. (meters). 
___--___ 

444 500 750 I 1,ooO 1,5M) 2,000 3,000 
- --I 

272 272 272 265 234 206 120 
283 283 283 1 277 249 223 136 
230 239 238 235 206 182 im 

1,061 1,061 1,000 ~ 1,035 925 814 488 

62 
62 
62 
61 
55 
50 
48 
40 
32 
22 
12 

__ 
68 
68 
68 
66 
61 
59 
56 
43 
30 
19 
9 

4 2  ........ ....... __ 

64 
61 
64 
64 
64 
58 
60 
41 
29 
16 
9 ... ... ... 

120 18  170 168 
120 142 170 158 
120 142 170 158 
117 136 166 153 
112 125 153 150 
105 119 141 135 
98 110 130 122 
78 95 101 103 
59 68 79 76 
38 39 55 37 . 
22 20 26 18 
10 5 7 3 
3 3 1 .... 
2 ............ 

36 
36 
36 
35 

32 
28 
21 
I8 
12 

35 

36 50 
36 50 
36 50 
36 47 

30 42 
28 37 
25 31 
17 24 
10 9 

9 5 3  

a3 45 

225 
250 
500 
750 

1 000 

1’500 
2’000 
2’500 
3’000 

1’250 

3’500 
4’000 

52 42 
52 42 
52 42 
48 41 
46 40 
43 34 
41 31 
32 30 

,24 23 
7 14 
2 7 
1 2 

4:500 i ....... 
5,000 1 ....... 

Season. 

_ _  - 

Altilude abovo m. s. 1. (motors). 

141 I 500 1 750 r-l-- 1,000 1,500 --I 2,000 1 3,000 1 4,000 I 5,000 
- 

- 

k 8 
- 
51 
51 
51 
50 
47 
45 
38 
31 
21 
9 
2 .. .. .. - 

- 

& 
2 - 
38 
38 
38 
38 
36 
34 
30 
23 
15 
7 
1 .. .. .. - 

m. 
233 
250 
500 
750 

l o o 0  
1’ 250 

2’ 500 

i 500 
2’ ooo 
3’ 000 
3’ 500 
4’ 000 
4’ 500 
5: OM) 

62 149 138 190 140 
62 149 138 190 140 
62 149 138 190 140 
62 145 136 188 136 
58 142 128 175 124 
48 126 118 157 106 
34 113 105 130 73 
24 85 78 93 48 
14 57 57 68 31 
8 34 27 39 16 
4 14 8 21 6 
4 3 1 9 5  
1 ........ 6 1 
1 ........ 2 1 

1 ... .............. ,...I :.. .I._. .I._. .I:::, 
DREXEL, NEBR. 

1 755 

1’ 706 

1’563 

893 
561 
259 
83 
23 

1’ 764 
1’ 737 

1’ 618 

1’ 350 
1: 133 

- 

. . . . . . .  
396 
500 
750 

1’500 

2’ 500 

Y% 
2’ 000 

3’ 000 
3’ 500 
4’ OOO 
4’500 
5: 000 

ELLENDALE, N. DAK. 

974 
973 
966 
944 
896 
840 
690 
630 
395 
249 
126 
44 
20 - 

444 
500 
750 

1000 

1: 500 
Zoo0 
2’ 500 

1’250 

3’ 000 
3’ 500 
4’ ooo 
4’ 500 
5: 000 

4 .... 
I I I I I I I I I I I  

QROESBECK, TEX. 

681 
680 
668 
631 
587 
545 
500 
406 
305 
188 
86 
29 
10 
5 

141 
250 
500 
750 

1000 

1’500 

2’500 

1’250 

2’ ooo 
3’ ooo 
3’ 500 
4’ ooo 
4’ 500 
5: 000 

LBESBURG, GA. l ’ l l l l l l l  

Ellendnle, N. Dak.  
- - __ ___ 

- 
264 
254 
249 
229 
198 
177 
157 
127 
114 
75 
42 
18 
8 
1 
- 

(Id 
67 67 I 15 3 15 10 

15 1 3 15 10 
15 3 15 10 

1 I ........ 2 

_. 
250 
500 
750 

1000 

1: 560 
Zoo0 
2’ 500 

1’ 250 

3’000 
3’ 600 

4,500 ........ 1 
5, 000 

4:oo0 ’ 1 ;._..I 1 

Ij 54 

’ 49 4,000 

35 
48 
56 
46 

185 

~ 

5,000 
__ 

7 
9 
8 
9 

33 
- 

46 
4R I 
2 1 1 

.-:.(...-I .... I... _...) .... 1 .... .... 1 .... 1 .... 1 .... 1 ....I .... 
ROYAL CENTER, IND. - 

40 
40 
40 
39 
34 
32 
27 
21 
17 
14 
5 
1 
1 .. - 

- 
591 
590 
590 
572 
540 
600 
460 
380 
282 
169 
86 
25 
7 
2 - 

- 
46 
46 
46 
44 
43 
40 
39 
30 
23 
15 
8 
7 
2 
1 - 

- 
38 
38 
38 
38 
34 
33 
31 
27 
18 
11 
5 
2 
1 
1 - 

- 
57 
56 
56 
53 
47 
47 
45 
39 
27 
20 
12 
5 
3 ... - 

Spring ............. 197 197 191 183 59 8 2 

Autumn ........... 216 214 204 189 2 
Summer ........... 146 146 1 139 123 ....... 
Winter ............. 206 204 1 196 175 4 
A m U d  ............ 765 761 , 730 670 603 I 484 263 53 8 

1 I ........ 
...‘....I .... _._I .... I .... 
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Spring ._._._.____.__ 
Summer ....__....__ 
Autumn _._..___._.. 
Winter ...._..._.... 
Annual ..____._..... 

3 

_ _ _ _ _ _ ~ _ _ _ _ _ _ _ _ _ _ _  
96 96 89 75 59 37 25 8 2 
54 54 52 39 27 26 15 5 ....... 
49 49 49 42 33 30 19 7 1 
80 80 77 66 61 55 37 6 1 
279 279 2G7 222 180 148 ‘JG 2G 4 

TABLE 3.-Number os observations o n  which are based the mean values 
given in Tables 9a to 21-Continued. 

Spring ._.......___.. 
Summer ___.___.____ 
Autumn ____..._..__ 
Winter ______ .____ ._  
Annual ............. 

. Leesburg, Cia. 
~ - _ _ _  ___- ___ ____ 

I Altitude above m. s. 1. (moters). 

125 126 ,125 120 105 92 54 15 2 
146 146 143 130 116 105 61 10 ....... 
1Q6 196 194 183 156 140 83 16 ....... 
165 164 163 159 137 117 GO 7 ....... 
632 631 625 592 514 454 258 48 2 

I I I 1  I 1 1 - _ I  I _  

Royal Center, Ind. 

Altitudo above m. s. 1. (moters). 

225 1 500 1 750 1 1,ooO 1 1,500 1 2,ooO I 3,000 I 4,000 1 5,000 Season. 1- . -~ -- ..-_____ __ 

RELIABILITY OF THE DATA. 

Instrumental and other equipment employed in obtain- 
ing free-air records and the methods of calibrating the 
kite meteorographs and reducing the data have been de- 
scribed in detail in “Instructions for Aerological Ob- 
servers,” W. B. 740, 1921. They need not, therefore, 
be discussed here further than to remark that observa- 
tional and other errors have been reduced to a minimum 
by frequent calibrations, by detailed notes of surface con- 
ditions during fjights, and by the method employed in 
reducing the data, i. e., dividing the work among several 
computers. It is quite true that there may have been 
appreciable errors in individual records, but it is believed 
that these are largely, if not altogether, eliminated in the 
means of a large number, such as we are now considering. 
The higher levels are represented by comparatively few 
observations, but it should be borne in mind that changes 
from one level to the next at these heights are more nearly 
uniform than nearer the surface. ThereIore a smaller 
number suffices to give dependable means, particularly 
when the method of computing those means is the one 
here used, viz, applying to the average surface conditions 
the mean gradients from each level to the next higher 
level, thus avoiding artificial discontinuities due to the 
dropping out of observations in the higher levels, The 
original data up to and including the year 1918 have been 
published in detail in MONTHLY WEATTIER I~EVIEW 
SUPPLEMENTS Nos. 3, 5, 7, 8, 10, 11, 12, 13, 14, and 15 
(Aerology, Nos. 1 to 10, inclusive). Since 1918 the 
detailed data havo not been published.’ 

As indicated in Table 2, the monthly distribution of 
observations at all levels up to 3 or 4 kilometers is very 
good, except at Leesburg, where lack of wind in summer 
frequently made kite flying an impossibility. It should 
be noted, too, that the length of record at Leesburg, 8s 

1 Although those individual records havo not beon publishad, t h y  llavo been tabulated 
in convoniont form, and copios can bo lent to investigators who niay wish to studp 
h m  in dotail. 

shown in Table 1, is considerably shorter thm that at 
the other stations. Drexel has by far the best and most 
representative series of observations, based as they are 
upon a 5-year record. Inasmuch as mean values €or a 
three-year period have already been publi~hed,~ it he- 
comes possible to compare these values with those given’ 
here in Tables 4a to 4f. In general, the differences are 
not appreciable, evcn in the monthly moans. They are 
greatest at and near the surface, where they amount in 
a few cases to 2’ C. in teniperatnro, 1 mb. in barometric 
pressure and vapor pressure, and 10 per cent in relative 
humidity. Differences in density are in no case signifi- 
cant. The seasonal means of all elements naturdly show 
better agreement than the monthly means, and the annual 
mews for the shorter and longer periods are almost 
identical. It is thus eridenththat for the determination of 
normal values, particiilarly those for the months, a lonFer 
series of observations is necessary than that upon which 
the present summary is based. The length of period 
required is considerably greater for the northern than for 
the southern section of the country, owing to the larger 
variability of the monthly, seasonal, and annual means of 
the different meteorological elements in the former than 
in the latter. For thc same reason a longer period is 
necessary for the winter than for the summer half of the 
year. This variability difference, both territorial and sea- 
sonal, in surface temperature (and a similar difference 
would be found in the other elements) is well brought 
out in Bulletin Q,4 pages 31-32, and accompanying Plates 
XVII and XVIII. As there shown, the variability is 
about twice as great in winter as in summer, and also in 
both seasons about twice as great in the North as in the 
South. I t  is difficult to specify wlint is a proper length 
of record for the determination of normals, but it could 
hardly be less than 20 years for thc surface and for levels 
up to 13 to 2 kilometers. This being the case for southern 
stations, it follows that at least 35 or 40 years would be 
necessary for stations in the Northern States. At higher 
levels a much shorter period is sufficient. 

In considering the foregoing discussion tho fact must 
be borne in mind that the free-air means are bascd upon 
daytime observations. There is thus a diurnal correc- 
tion to be applied. Fortunately, howevor, the average 
timo of the kite flights is such that the mom values of 
the meteorological elements at  the surfacc arc very 
nearly the same as the 24-hour averages. The differ- 
ences are, in general, so small that it is deemed unneces- 
sary to publish them in detail, as was done in the Drexel 
3-year summary.* Briefly, they are as follows : Pressures 
during kite flights are slightly higher, about 0.5 mb., 
than the %-hour means, since a large proportion of the 
flights is made near the time of Primary pressure maxi- 
mum. Temperatures are likewise higher escopt a t  

‘ 

-- ___ 
2 Avorago frco-air conditions as observed bY lneans or kites at lhexel Aorolofiical 

Station, Nobr., during tho period NoX’ember, 191% to Docombor, 1918, inclusive. By 
W. R. Gregg. MONTHLY WEATHER REVIEW, January, 1920,48:1-11. 

4 Climatology of tho United States. BY A. J. Hem!.. W. B. NO. 361. 1906. 
6 see disoussion on p. a of paper cited in footnote 3. 
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Groesbeck, where the reverse departure is found, amount- 
ing, however, to less than 0.5' C. At the other stations 
the plus departure is generally less than 1.0' C., except 
at Royal Center in summer and at Leesburg throughout 
the year, in which cases it is practically 2.0' C. The 

* small percentage of days on which kites can be flown at 
Leesburg undoubtedly accounts for the difference there. 
In this connection it is significant to note that Drexel, 
which has the longest record and the largest percentage 
of days with flights, shows the smallest differences, e. g., 
spring, $0.4' C.; summer, $0.3'; autumn, 0.0'; winter, 
+0.2'; annual, +0.2'. The highest monthly is $0.8' 
in May. Relative humidity, as would be expected, is 
lower during flights than is the average of the 7 a. m. 
and 7 p. m. values. The difference is about 5 to l0.per 
cent, except at Leesburg, where it is 15 per cent. Differ- 
ences in vapor pressure are insignificant. Wind speeds 
during flights are about 1 to 2 m.p.s. higher than are 
the 24-hour means, the difference bcing greatest in the 
case of the southern stations. As is well known, surface 
wind speeds are greater in the daytime than at night. 
An additional reason for the difference is the fact that 
kites can not be flown in light winds. 

The foregoing discussion of corrections for the diurnal 
change refers to conditions at the surface only. At the 
present time not much can be said with respect to these 
corrections in the free air. A study of the diurnal 
variation of the meteorological elements at different 
heights is in preparation, but thus far only the temper- 
ature records a t  Drexel have been examined for this 
purpose. These show that the diurnal phase in the 
free air is not greatly different from that at  the surface, 
but that the amplitude diminishes to about 1' C. at 
1,500 m., rcniaining practically unchanged from thut 
levcl up to an altitude of 3,500 m. Data for lcvcls 
above 3,500 m. are lacking. I t  should be borne in mind 
that continuous day and night flights are made as a 
rule in weather that is clear, or at any rate free from 
low clouds, whereas the daily flights are made in all 
kinds of weather. Naturally the diurnal variation is 
grcatcr in clear than in cloudy weather; hence the cor- 
rections to be applied to mean values in the present 
summary are undoubtedly smaller than those' above 
given-in other words, considerably less than 1' C. 
Concerning thc other meteorological elements little can 
be said at the present time as to their diurnal variation 
in the frcc air. Since the temperature phase character- 
istic of the surface persists a t  the upper levels, it neces- 
sarily follows that pressure at those levels is slightly 
higher during daytime than a t  night and therefore that 
a small negative correction should be applied to thc 
values given in this summary. The diurnal range in. 
vapor pressure and air density in the upper layers is 
probably too small to be considered. Free-air wind 
speeds, however, are less in the daytime than a t  night, 
but, on the other hand, flights are made when the sur- 
face winds are higher than the 24-hour mean. Pre- 

sumably therefore the free-air values here published 
represent very nearly actual average conditions. More 
light will be thrown on this subject when observations 
with pilot balloons are reduced and summarized. 

Although the statements made in the preceding para- 
graphs indicate that the values here given can not be 
accepted as representing strictly normal conditions, they 
also show that these values are sufficiently accurate for 
all practical purposes. At any rate they compare favor- 
ably with means published for Blue Hill and Mount 
Weather in this country and for different stations in 
Europe and elsewhere. 

FREE-AIR DATA : MEANS. 

In Tables 4a to  4f may be found for the six stations the 
mean monthly, seasonal, and *annual barometric and 
vapor pressures in mb., temperatures in degrees centi- 
grade; relative humidities in perccntages; densities in 
percentages of standard (1.293 kg. per cu. m.) and in kg. 
per cu. m.; and wind resultants in degrees and m. p. s. 
Values at, sea level have been estimated by extrapolation, 
except barometric pressure and density, which have been 
computed from the estimated values of temperature and 
vapor pressure. 

The mean seasonal values of temperature, relative 
humidity, and vapor pressure are shown also in figures 
1 to 3. Conspicuous features are the decided permanent 
inversion of temperature in the lower levels at  north- 
western stations during the winter; the large latitudinal 
difference in annual temperature range, both surface and 
free-air; the small annual range in relative humidity at 
the northern stations, but the large range, with highest 
in summer, at the southern stations; and the substantial 
agreement in the annual range of vapor pressure at all 
stations, this range of course becoming very small in the 
higher levels. 

Some of the data given in Tables 4a to 4f are presented 
in somewhat different form in figures 4 to 12, inclusive. 
Each figure consists of twelve small outline maps of the 
United States, representing different levels and showing 
for those levels the mean summer, winter, or annual 
values of pressure, temperature, relative humidity, vapor 
pressure, density, and resultant wind. In order to make 
these maps as complete as possible for the eastern and 
central portions of the country, there have been included 
the mean values at Blue Hill, Mass., and Mount Weather, 
Va., each based upon a long series of observations made 
with kites several years ago. Since the periods covered 
are not the same for these and for the six Weather 
Bureau stations now in operation, the data are not per- 
haps strictly comparable, but, as already explained, sea- 
sonal and annual free-air means, based upon several 
years' records, are not materially changed by the inclu- 
sion of additional observations. It is believed, there- 
fore, that these charts in general give a very true picture 
of actual averago conditions. The values for Blue Hill 
have been taken from Clayton's study of the diurnal and 
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annual periods of temperature, humidity, etc.R In that 
publication only the mean temperatures and re1 a t' ive 
humidities are given, but with these data it has been 
possible to compute the mean pressures (barometric and 
vapor) and the mean densities. In order to test the 
accuracy of these compute$ values, similar computations 
were made for all other stations and then compared with 
the means as determined from the individual Observations 
themselves. In all cases the agreement wns strikingly 
close. The values for Mount Weather have been taken 
from a previous paper.7 Neither at Blue Hill nor at 
Mount Weather were the observations of wind summa- 
rized in such form as to  make possiblc the determination 
of wind resultants. The wind charts are therefore not as 
complete as are those for the other elements. 

The figures are published in such a way that the con- 
trast between summer and winter conditions may be seen 
a t  a glance. Thus, the summer and winter mean baro- 
metric pressures, respectively, appear side by side on 
the same page, in figure 4. The same arrangement holds 
for the other elements. Following thesc are given the 
figures showing annual means. All contain, in addition 
to the iso-lines, the locations of the stations and the mcan 
values for those stations. 

An examination of these charts brings out the following 
points: 

1. The large difference between summer an.d winter 
conditions at all levels and at  all latitudes. 

2. The substantial parallelism in the lines of equal 
pressure and temperature at all levels. This is to be 
expected since, as is well known, the pressure at any 
given level is largely a function of the temperature of 
the air beneath that level. 

3. The slight southward trend of isobars and isotherms 
in the upper levels from the interior to the eastern por- 
tions of the country. In this connection it is interesting 
to note that in winter this trend of the isotherms in the 
upper levels is the opposite of that at and near the 
surface. In  other words, on the same parallels of lati- 
tude, except in the Southern States, the air from the 
surface to about 1 kilometer above it is warmer in the 
East than in the Middle West but considerably colder 
at greater altitudes. As is well known, cyclonic storms 
in this country, no matter where they originate, pass 
out as a rule across or near tho New England States. 
These storms are most frequent and intense in winter 
and, because of the almost continuous procession of 
them through the Northeast, produce a resultant low 
pressure in that section. To somc extent, then, the 
lower free-hir temperatures in the East are due to  
dynamic cooling, but the differences are too great to be 
accounted for wholly in this way. They are probably 
due in large part to the following circumstance: Many of 

0 Clayton, E. H. Annals of thr Aslrononiical Obseruatory of Hurvurd Colkgr. \'ol. 
1904. 

7 Meon vnluos of frco-nir bnromolrlc and vapor proscssures, l C I I I P ~ ~ ; l l U r O S ,  nnd drnsillcs 
By W. It. Grogg. MONTHLY WEATIIER lECVIEW, January, 

LVIII, Pt. I, p. 59. 

Ovcr the United States. 
1918. 46: 11-20. 

the cyclones referred to originate in the South or South- 
west, and these usually intensify ns they travel, becoming 
storms of marked vigor by the time they have passed 
into the Atlantic. During the time that they are near 
or off the coast the pressure gradient westward is steep, 
resulting in strong northerly and northwesterly winds 
which bring in large masses of very cold air. Clayton, as 
the result of his studies of Blue Hill data, states that 
( I  with increase of height the temperature falls more rap- 
idly in the rear of the cyclone than it increases in front." 
The frequency with which this condition occurs is in all 
likelihood largely responsible for the lower mean free-air 
temperatures in the Northeast than at the same latitudes 
in the Middle West. To a less extent this is true also 
for summer, when it applies to all levels, even the surface. 
In the winter, however, as already stated, the reverse is 
found at and near the surface, i. e., the Middle West is 
much colder than the East, a condition which is readily 
explained by the frequent occurrence of anticyclonic 
weather, with its clear skies and intense radiation. 
This is distinctly a characteristic feature of continental 
climate, and that it is* purely a surface phenomenon is 
evident from the pronounced temperature inversions 
that are almost invariably found and whose magnitudes 
are such as to produce a resultant inversion even in the 
mean values for the entire season, as is well shown in 
figure 1. Occasionally a rapid succession of HIOI-IS 
passing over a given place tends to a gradual thiclrening 
of the stratum of cold air and the consequent disappear- 
ance of the temperature inversion. Notable instances 
occurred during the cold winter oE 1917-18. Such cases 
arc, however, exceptions to the rule.D 

d. The higher relative humidity in thc South than in 
the North during summcr and the opposite gradient dur- 
ing winter, owing in all prob~~bility to tho more pro- 
nounccd convectional activity in the South during summer 
and to thc greater storminess in the North during winter. 

5. 'I'hc close agrecmcnt in thc summcr and winter lati- 
tudind rangc of vapor pressure at all altitudes. This is 
lnrgcly csplaincd by the circumstance that, idthough the 
latitudinnl temperature rangc is much greater in winter 
than in summer, yet, on the other hand, the change in 
vapor pressure is much less for a given change in tcm- 
pcrnturc when thc latter is in gcneral low than when it 
is h~gh,  the rclation between temperature and vapor pres- 
sure being logarithmic, not linear. Another contributing 
cause of the similarity in the latitudinal rringc of vapor 
prcssurc during summer and winter is the fact that the 
rclativc humidity diminishes northward during summer, 
thus adding to the relatively small ef€ect of the motlerate 
temperature range, but dirninishcs southward during 
. - _ ~ _  - _- ___ .- _--- ----- 
a T k  di\tribulinn of tho mctoorologlcal oloments around cyclonm and unticycloncs 

u p  t o  3 blornctcrc at I:lrio Hill. Ily H. H. Clnyton. Annals o/lRe A stronom2cul Obser- 
tnlory of IIuruurd Collegr. Vol. LXVIII, 1%. I. 1909 

9 For lurthcr dirme%m of this SUbjcCt the roador ia roferrod l o '  Some obScrvntions 
011 Icinprr,rlurrs nud winds n t  modrrato elevations nbovo tho ground. By V. E. Jukl . 
MOIYTHLY WEATIZLX REVIEW, Junc, 1919, 147: 367-373. Of particular intorest aro 
liguros 1,3,  nnd 4 ond accompunying toxt .  
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winter thus acting against the relatively large effect of the 
steep temperature gradient in that season. 

6 . .  The small latitudinal density gradient in the higher 
levels, owing to the counterbalancing effects of pressure 
and temperature, i. e., density varies directly with pres- 
sure; inversely with temperature. It is also worthy of 
note that the annual range diminishes markedly with 
altitude. Observations at greater heights would un- 
doubtedly show practically the same values in all parts 
of the country and throughout the year a t  about the 
8-kilometer leve1.l0 The question of standard density, or 
a “standard atmosphere,” is receiving considerable atten- 
tion at present in connection with aviation and with the 
firing of projectiles. This subject will be discussed at 
greater length in a later section. 

7. The small latitudinal difference in resultant wind 
speeds, due to the fact that these vary directly with the 
pressure gradient, but inversely with the sine of the 
latitude. An exception is to be noted in the case of the 
southern stations in summer, but it should be borne in 
mind that that region is not during the summer under 
the control of the prevailing westerlies, but rather that 
of the “horse latitudes.” Winds are light and variable, 
and a longer record is necessary for the determination of 
true resultant values. With this exception the arrows in 
the charts show a very close relation to the mean pressure 
gradients. In  general at all altitudes there is a southerly 
component in summer and a northerly in winter. A 
further examination of these charts, together with a study 
of Bowie and Weightman’s work on the movement of 
cyclones,” brings out a fact of considerable significance. 
From the data given in Table 2, page 8, of that work it 
is possible to compute the average summer, winter, and 
annual rates of movement of all storms. The resulting 
values are, respectively, 9.3, 13.4, and 11.1 m. p. s. 
Reference to figures 9 and 12 shows that these rates 
of movement are in striking agreement with the resultant 
wind speeds a t  3 to 4 kilometers, the altitude with best 
agreement being higher in summer than in winter. This 
close agreement is in line with the belief of most meteor- 
ologists that the movements of storms are largely con- 
trolled by the air circulation prevailing a t  altitudes of 
3 to 5 kilometers. 

F R E E - A I R  D A T A :  EXTREMES. 

Tables 5a to 5f contain for summer and winter the 
highest and lowest observed values of the different 
meteorological elements, except wind, at different levels 
up to 4 kilometers; also, the percentage frequency of 
temperatures between certain limiting values. No dis- 
cussion seems necessary, but it may be remarked that 
temperatures lower than -30’ C. seldom occur in winter 
a t  any altitude below 4 kilometers, but that a t  northern 
stations they are as likely to occur in the lower as in the 
upper levels. In  summer the temperature seldom falls 

10 See: Level of conatant Sir density. By W. J. Humphreye, MONTELY WEATEEII 
REYEW. May. lQ21,49a?I~-281. 

Bowie and R. H. Welghtman. MONTELY WEATHER REVIEW SUPPLEMENT No. 1.1914. 
1’ TyPS Of S t o m  Of the United stat438 and their average movements. BY E. H. 

below 0’ C. except in the very highest layers. It rather 
frequently rises above 30’ C. near the surface except at 
the northern stations. As shown in the tables, the 
extreme range a t  all levels is considerably greater in 
winter than in summer. In considering these figures it 
should be remembered that those a t  3 to 4 kilometers 
are based upon few observations, and should therefore 
be accepted with reservation, a reservation that does not 
apply to as great an extent in the case of meanvalues, 
since the latter are determined from gradients rather 
than from the observed values themselves. 

BTANDARD ATMOSPHERE.  

With the advance of aeronautics and the science of 
artillery, engineers and other specialists in these fields 
have come to require a specific knowledge of the varying 
states of the atmosphere from the ground up to very 
great heights. This has led to the introduction of a 
conventional term commonly known as the “standard 
atmosphere,” which pretends to specify the normal or 
average condition. As is well known, the “standard 
atmosphere” is never found; that is to say, a t  no time 
or place do “standard” or average conditions of all of 
the meteorological elements at all altitudes simultaneously 
occur. Nevertheless it is proper, and in certain fields 
(especially those of aviation and ordnance) i t  is neces- 
sary, to adopt so-called “standard” values, and it is 
desirable to have these represent as closely as possible 
true mean values in order that corrections due to depar- 
tures from these means may be comparatively small in 
most cases. Hence, the adoption of an “isothermal 
atmosphere,” proposed by some investigators, although a 
desirable simplification in some respects, is inadvisable . 
because of the large corrections that would have to be 
applied at practically all altitudes. Although a knowl- 
edge of temperature may not be vital in aerodynamic 
tests, it certainly is important when the thermodynamic 
or power production phase is considered. Moreover, in 
the design, construction, and use of altimeters a knowledge 
of the altitude-prossure relation is essential, and this 
relation varies decidedly with temperature. What is 
needed, then, in defining the “standard atmosphere,” is a 
series of values of pressure, temperature, and density, a t  
different altitudes, these values to represent as closely 
as possible actual average conditions. If tables or 
curves were prepared for different places and seasons, 
the corrections for variations from standard or average 
values would in each case be comparatively small and 
easily applied. Such a procedure would, however, com- 
plicate the matter, since it would necessitate the use of a 
large number of tables and would make impossible the 
comparison of tests a t  different places. It seems desir- 
able, therefore, to select data for some place or places so 
located that the results shall be as nearly as possible 
representative of conditions in the entire region in which 
they will be used. So far as the United States is con- 
cerned, we now have data admirably suited for this 
purpose, and tables and curves, based upon those data 
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and giving standard conditions, have been prepared and 
are discussed in the following paragraphs. 

Aerodynamic investigations are conducted at the pres- 
ent time almost wholly at McCook Field (Dayton), Ohio, 
Washington, D. C., and Langley Field (Hampton), Va. 
The principal artillery testing stations or proving grounds 
are at Aberdeen, Md., and Dahlgren, Va. All of these 
places are located near (less than 3' from) latitude 40" N. 
A glance at Table I will show that three of the aerological 
stations, viz., Drexel, Nebr., Mount Weather, Va., and 
Royal Center, Ind., likewise lie close to latitude 40'. It 
has therefore seemed proper to use the data from these 
stations as a basis for establishing a standard atmosphere 
which shall best fit practical needs so far as the United 
States is concerned. Accordingly, mean summer, winter, 
and annual temperatures for different levels up to and 
including 5 kilometers have been computed from the 
values given in Tables 4b and 41 of this summary and in 
Table I of the Mount Weather summary (see footnote 7, 
p. 8). These mean values may be accepted as repre- 
senting very closely actual average temperature condi- 
tions at latitude 40°, since the values at the three 
stations agree well among themselves, despite the fact 
that they are based upon observations taken during 
different periods of time, i. e., Drexel, 1915-1920; Mount 
Weather, 1907-1912; and Royal Center, 1918-1920. 

For levels above 5 kilometers it has been possible to 
use the results of sounding balloon observations at Fort 
Omaha, Nebr., lat. 41' 19', and St. Louis, Mo., lat. 38' 38'. 
Here again the results may be considered as representa- 
tive of latitude 40'. Unfortunately the number of obser- 
vations upon which the means are based is small, but it 
should be remembered that smaller variations occur in 
the temperature gradients at great heights than a t  lower 
levels, and that therefore a smaller number of observa- 
tions suffices to give very satisfactory information at 
those levels. The observations used are those made a t  
Fort Omaha February 8 to March 4,1911; 12 July 9 to 22, 
1914; l3 and at St. Louis in 1904 to 1907." Their num- 
ber and distribution are as follows: 

Summer: 

Winter: 

Fort Omaha ..................................... 
St. Louis ........................................ 
Fort Omaha ..................................... 
St. Louis ........................................ 

Altitude (meters). 

6,000 10,000 15,000 20,000 
--__- I I I- 

17 17 14 9 
6 5 1 0 

21 21 17 7 
6 2 1 0 

From this table it is seen that most of the observations 
were obtained at Fort Omaha. Those for the summer 
were made in the hottest month of that season and those 
for the winter in the latter part of that season. Hence 

1% Blab, Wm. R. Sounding balloon ascensions at Indinnfipolls, Fort Omaha, and 

11 Blair, w m .  R. F r e a i r  data by m a n s  of sounding balloons, Fort Omaha, Nebr., 

Euron. BULLETIN OP TEE MOUNT WEATHER OBSERVATORY, VOl. 4, Pt. 4. pp. 183304. 
1912. 

July, 1914, MONTHLY WEATHER REVIEW, May, 1916,44:247-284. 

at Bt. Louis. Annul8 of IRC Aatronomical OOaeruotory of Horvord College. Vol. LXVXI, 
Pt. I, 1wB. 

14 Clayton, H. H., and Fergusson, 6. P. Exploration of the air With ballons-sondes, 
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in each case the values are somewhat higher than true 
seasonal means. Thus at 5 kilometers the summer values 
are 3.5' C. higher than those determined from observa- 
tions with kites, and in winter they are 1.5' C. higher. 
These differences have been adjusted by applying to the 
means at 5 kilometers obtained from kite observations 
tlie gradients computed from the sounding balloon records. 
This procedure has been followed in determining the mean 
temperatures at all altitudes up to the base of the strato- 
sphere, about 12.5 km. At higher levels up to about 20 
kilometers the mean values in both seasons are practically 
constant at - 55' C. There may be a seasonal difference, 
but the records do not show it, and in any event the value 
of - 55' C. can hardly be in error more than 2.5' C., except 
at 19 and 20 kilometers in summer, when there is a tend- 
ency to increasing temperatures. For the present pur- 
poses it has been deemed sufficient to use the constant 
value, -55' C., from the base of the stratosphere up to 
20 kilometers, the highest level con~idered.'~ 

Final results are shown in figure 13 and in Table 6, 
values in the latter being expressed to the nearest half 
degree centigrade. The yearly values are the means of 
the two seasons, since it was found that the means for 
all four seasons are almost exactly the same as these. 

Vapor pressure means have been determined in the 
same way as have the temperatures, but the computa- 
tion has not been carried to heights where the values are 
less than half a millibar. The results are shown in figure 
14 and in Table 6, values in the latter being expressed in 
millibars and millimeters to the nearest half in each case. 

Barometric pressures for each level have been com- 
puted by means of the hypsometric equation, the mean 
temperatures of the air column for each successive alti- 
tude interval being determined from the values given in 
Table 6 .  Corrections have been made for humidity and 
for the variation of gravity with altitude and latitude. 
The results up to 5 kilometers agree closely, within 1 mb., 
with the means of the actually observed values them- 
selves, as shown in Tables 4b and 4f and in Table 1 of 
footnote reference 7, page 8. For higher levels this 
comparison is impossible, since the temperatures used, 
as already explained, are not those actually observed. 
The computed values of pressure for summer and winter 
are shown in figure 15; the annual curve has not been 
drawn but would lie midway between the other two. 
Values for the two seasons and for the year also are 
given in Table 6 and are expressed in both millibars and 
millimeters to the nearest half in each Case. 

With the data discussed in the preceding Paragraphs 
and presented in Table 6 it has been possible to deter- 
mine corresponding air densities for each level. The 
values in the first column under "Density," Table 6 
have been computed from the f0rmUh-i 

' 

x K, b - 0.378e 
p' = T -  

it It should not be lnferred from this statement that a constant temperature of about 
-550 c. will be found at heightr above 20 kllometers. On the other hand, tho few obser- 
vations thus far made, mostly in s u m o r ,  show inoreasing tempersturw rith hdght 
reaching mluluas between -35' C. and -40' C. at 16 to 30 kllometm, 
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in which 
p’ =density expressed in percentage of standard den- 

6 and e = barometric and vapor pressures, respectively, 
sity, 

in mb., 
‘ T= temperature in “A, 

and K = a  constant, depending upon the conditions of 
pressure and temperature that are accepted 
as standard, in this case 1,013.3 mb. and 
0” C, or Kl0.26942. 

The values in the second column have been obtained 
by multiplying those in the first by 1.293 kg. per cu.m., 
the density at  1,013.3 mb. and 0” C., or p=p’x1.293. 
These values for the summer and winter are shown in 
figure 16; the annual curve, if drawn, would lie very 
nearly midway between the other two. 

In order to facilitate comparison with densities that 
have been computed for other parts of the world, Table 7 
has been prepared. So far as known to  the writer these 
are all that have been published thus far. In  most cases 
only annual values have been given. These are pre- 
sented in Table 7 in such a way that the latitudinal 
variation may be seen at  a glance. A striking feature is 
the essential agreement in the density at about 8 kilo- 
meters, both in summer and winter and at  all latitudes. 
(See footnote reference 10, p. 18.) 

Table 7 also contains, in the last column, the values 
computed from Toussaint’s formula. This formula has 
been discussed in a previous paper. (See footnote 4 in 
the table.) Briefly, Toussaint has proposed the adop- 
tion, by all countries, of a “law” of h e a r  decrease of 
temperature with dtitude, starting at  a temperature of 
15’ C. at sea level and attaining -50’ C. at  an altitude 
of 10,000 meters. This “law” is expressed by the 
formula 

in which 
t = 15 - 0.00652, 
t = temperature in “C 

and 2 = altitude in meters. 

Using the temperatures at  various levels, as deduced 
from this formula, and assuming that the atmosphere is 
dry and that gravity remains constant, the author has 
computed values of pressure and density for different 
heights up to 10 kilometers. The results, in abridged 
form, are as follows: 

Altitude, 
m. s. 1. 

vi. 
0 wo 

1, 
2000  
2’ 500 
3: ooo 
4 0 0 0  
5’ M)o 
6’000 
7’ Mx) 
8: OOO 
9 , m  
10,000 

- 
Pressure 

mm. 
760.0 
714.0 
673.5 
634.0 
680.0 
660.0 
5%. 6 
462.0 
405.0 
364.0 
308 o 
267.0 
230.5 
108.0 

Tern- 
per% 
ture. 

c. 
16.0 
12.0 
8.6 
5.0 
2.0 

-1.0 
-4.5 

-11.0 
-17.5 
-24.0 
-30.5 
-87.0 
-43.6 
-60.0 

$?.leu. m. 
1.225 
1.166 
1.112 
1.080 
1.008 
0.957 
0.907 
0.620 
0.735 
0.660 
0.588 
0.626 
0.4e7 
0.413 

Concerning these figures, Toussaint says : 
It has been found preferable to take a linear law rather than to aeek 

an equation approximate to Professor Gamba’s curve, for the following 
reason: 

In order to define the standard atmosphere, what is needed is not an 
exact representation of that curve, but merely a law that can be con- 
veniently applied and which i s  sufficiently in concordance with the 
means adhered to. By this method, corrections due to temperature 

be as small as possible in calculations of airplane performances, 
and will be easy to calculate. The proposed law seemslikely to realice 
such conditions. 

The deviation ir9 of some slight importance only at altitudes below 
1,000 meters, which altitudes are of little interest in aerial navigation. 
The simplicity of the formula largely compensates this inconvenience. 

It must be remarked, however, that since the isothermal layers seem 
to commence, in European regions, at an altitude of about 11,000 me- 
ters, it would be dangerous to extrapolate above that altitude. 

When it becomes an ordinary occurrence for airplanes to attain that 
altitude, it will be necessary to modify the law, but it ouffices for the 
machines now in use. 

Although the adopted rate of temperature decrease is 
arbitrary, the resulting values of density agree very well 
with those actually computed from European mean 
temperatures and pressures. Reference to  Table 7 will 
show that the agreement with densities at  latitude 40” 
in the United States is equally good. In fact, nowhere 
except at  sea level, does the difference equal 1 per cent 
and at that level it is only 1.2 per cent. At 10 kilometers, 
the highest altitude for which Toussaint has computed a 
value, the difference is considerably less than 0.5 per cent. 

In  view of the close agreement above indicated and 
the desirability of having uniform practice in different 
countries, it seems appropriate to recommend the adop- 
tion of Toussaint’s values, providing one set i s  deemed 
su$icient for use throughout the year. France and Italy 
officially accepted them in 1920, and England has done 
so more recently.’@ It is to be noted, however, that 
Toussaint has not carried his computations above 10 
kilometers. At the present time there is perhaps little 
need for values at higher levels, SO far as aviation is con- 
cerned, but there will almost certainly be such a need in 
the future. Moreover, even now the artillerist needs 
them. Toussaint’s “law” of temperature decrease will 
not apply even approximately at altitudes above 11 or 12 
kilometers, as clearly shown in Table 6 and in figure 13. 
It seems wise, therefore, to adopt for levels above 10 
kilometers the values given in Table 7 for the United 
States, or else composite values, based upon the means 
for this country and for Europe. In either case there 
would be no appreciable discontinuity at 10 kilometers 
since the means in both countries at  that altitude are in 
substantial agreement with those given by Toussaint. 

In  the event that annual means are not considered 
sufficient for practical use, it is recommended that the 
values in Table 6 for summer, winter, and the year be 
adopted by the United States. Additional observations 
in the future will hardly change these values to such an 
extent as to  ‘require any revision. The summer means 

- 
Aeronautics. Report of the (British) Aeronautical Rasearch Committee for theyear 

1830-21, p. 38. 
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TEMPERATURE, "C. 
Fro. l1.-Mesn a m e r ,  winter, : .d  annual free& temperatures, (W,), at about latitude W i n  the Unii 

states. 
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BAROMETRIC PRESSURE. MM. 

BAROMETRIC PRESSURE. MB. 
FIG. 15.-Mean summer and winter free-air barometric prossures, mb. and mm., at about latitudo 40' in the 

United S t a p .  
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DENSIN, KG. PER CU. M. 
ALT. 
KM. 
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DENSITY, KG. PER CU. M. 
FIQ. 16.--Mean summer and winter free-air densities, kg. m.8 m., at about Iatitude 40”in the United 6tatw. 
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would apply to June, July, and August; those for winter 
to December, January, and February; and the annual 
means to  March, April, May, September, October, and 
November. 

As a matter of general interest only, Table 8 has been 
copied from Linke’s discussion of densities in all parts of 
the world. The means given have in large part been 
estimated by extrapolation and interpolation, based 
upon all available data. Here again is strikingly shown 
the substantial agreement at  about 8 kilometers. 

L 

FREE-AIR DATA: WINDS. 

Wind resultants are given in Tables 4a to 4f and in 
figures 9 and 12 and have already been discussed. 
For many purposes a knowledge of these is of interest, 
as, for example, in studies of the general atmospheric 
circulation, including the movements of cyclones and 
anticyclones, etc. They also give information of value 
in connection with the laying out of a permanent flying 
course or “airway,” or, in the event that a choice of 
routes is impracticable, they assist in the determination 
of operating costs by showing the amount of head winds, 
cross winds, etc., which on the average will be encoun- 
tered. It is apparent, however, that in practical avia- 
tion wind resultants have at  best limited application. 
There is need for an accurate knowledge of the behavior 

’ of free-air winds under different conditions of wind and 
weather a t  the earth’s surface. The following discussion 
attempts to fill this need so far as it can be filled with 
the data thus far accumulated. 

Average free-air winds for diferent surjace directions.- 
Tables 9a to  9f contain average seasonal and annual 
free-air wind directions and speeds a t  the six stations, 
classified according to wind direction at  the surface, In  
obtaining these values the directions and velocities have 
been considered independently, whereas the resultant 
winds (Tables 4a to 4f and figures 9 and 12) have 
been determined by first resolving each observation into 
its north and west components. At the end of each of 
the Tables 9a to 9f are given the means without regard 
to surface direction, These are shown also in figure 17, 
except that here the annual values are omitted, The 
more prominent features are: The large increase in 
velocity in the first 500 meters above the surface; a more 
gradual increase at  greater heights (in summer there is 
an actual decrease-most pronounced at  southern sta- 
tions) ; the decided seasonal variation in the upper levels; 
the seasonal lag, i. e., higher velocities in spring than in 
autumn; and the*close approach to a westerly direction 
in the higher levels, this feature being most in evidence 
at  the northern stations. 

An examination of the detailed data given in Tables 9, 
to 9f indicates that the behavior of the free-air winds, 
wheg classified according to  direction a t  the surface, is 
so nearly the same at  the three northern stations and 
again at the three southern stations as to justify a re- 
grouping of the results. This procedure finds further 

justification in the fact that certain irregularities here 
and there, due to paucity of observations, are thus in a 
large measure smoothed out. The rearrangement has 
been made in the following manner: (1) The average 
deviation of the wind a t  different levels from the surface 
direction has been determined for the three northern sta- 
tions, the three southern stations, and for all six stations, 
the results being given in Tables loa, lob, and lOc, respec- 
tively. (2) For the same groups of stations the average 
increase with height (decrease in a few cases) in wind 
velocity from that at  the surface has been computed, 
and the results are presented in Tables l l a ,  l lb ,  and l lc.  
(3) Finally the values in these two sets of tables have 
been combined and are given in Tables 12a, 12b, and 12c, 
respectively. In  all cases only summer, winter, and an- 
nual means have been computed, but generally speaking 
the annual values fit quite closely those for spring and 
autumn also. 

Average deviation.-Reference to Tables 10a to 1Oc 
shows that near the surface the turning of the winds is 
generally to the right, no matter what the surface direc- 
tion may be. This turning is most pronounced with 
southerly surface winds, i. e., east through south to west- 
southwest, until at  3 to  4 kilometers it amounts on the 
average to somewhat more than 90’. With northerly 
winds, on the other hand, i. e., west-northwest through 
north to northeast or east-northeast, the turning is to  the 
right but small in amount up to about 1 kilometer, and 
then changes to the left at  higher levels. The deviation 
is greater in winter than in summer at  all stations and is 
also greater at  northern than at  southern stations. In 
other words, the turning is most pronounced when and 
where the latitudinal temperature gradient is strongest 
and hence the prevailing westerlies best developed. It 
is to be noted that in general the amount of the deviation 
in the upper levels varies directly, or nearly so, aa the 
angle between the surface direction and a westerly 
direction. For example, a surface southeasterly wind 
turns more than does a surface southerly wind-both 
becoming as a rule southwesterly or west-southwesterly 
in the upper levels. 

Average veZocity increase.-The figures in Tables lla to 
l l c  show that in the lower levels up to an altitude of 
about 1 kilometer the largest increases in velocity OCCUP 
above surface southeasterly to southwesterly winds, but 
that a t  greater heights, i. e., l+ to 4 kilometers (and pre- 
sumably thence up to the base of the stratosphere) the 
largest increases are found above surface southwesterly 
to northwesterly winds. They are least in all seasons 
and at  all heights above surface northeasterly to east- 
southeasterly winds. 

Average actual directions and veZocitks.-Tables 12a to 
1% contain actual wind directions and velocities, as deter- 
mined from the values given in Tables 10a to 1Oc and 11s 
to l lc .  The following points are brought out: (1) The 
seasonal variation in surface velocities is small; (2) there 
is also little variation in surface velocities with direction, 

1 



26 SUPPLEMENT NO. 20. 

FIG. 17.-b¶ean seesonel freeair wind directions and velmities, m. p. 8. 
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i. e., easterly winds are nearly as strong as are westerly 
winds; (3) above the surface all winds increase in speed 
up to an altitude of about 500 meters; on the average 
this increase amounts to about 100 per cent, but it is 
greater above westerly than above easterly winds; (4) at 
still higher levels easterly winds diminish, but westerly 
winds continue to increase; (5) coincident with these 
changes in free-air wind velocities there is a turning of 
the winds such that they approach very nearly a westerly 
direction, except that above northeasterly to easterly 
surface winds there is generally an east component up to 
a t  least the 4-kilometer levcl; and (6) the seasonal varia- 
tion, slight at  the surface, increases rapidly with altitude 
a t  both the northern and southern stations. 

Frequency of .free-air winds .from diferent directions.- 
Tables 13a to 13f give the seasonal and annual per- 
centage frequency of free-air winds from different direc- 
tions at the six kite stations. Values for summer, 
winter, and the year a t  selected levels are shown also 
in figures 18 to 25. For convenience in contrasting 
summer and winter conditions the figures for those 
seasons at the selected levels appear side by side on the 
same page. Following these are given the figures showing 
conditions for the year. Arcs represent 5 per cent 
intervals. 

The more striking features are: (1) The greater per- 
centage of easterly winds at all levels in summer than 
in winter; (2) the pronounced south component in sum- 
mer, especially a t  southern stations, and the equally 
pronounced north component in winter, especially at 
northern stations; (3) the resulting predominance of a 
south component a t  southern stations and of a north 
component a t  northern stations for the year; and (4) the 
verfT large west component at all stations for the year at 
3 and 4 kilometers. 

Clockwise and counterclockwise turning.-Tables 14a to 
14f give for each station the average seasonal and annual 
percentage frequency of clockwise and counterclockwise 
turning of winds from surface direction. In  Tables 15a 
to 15c these values for summer, winter, and the year 
have been regrouped in a manner similar to that em- 
ployed in the preparation of Tables 10a to 12c, already 
described. The data in Tables 15a t o  15c are supple- 
mentary to  those given in Tables 10a to  1Oc. In  the 
one case the percentage.frequency of right and left turning 
is shown; in the other, the resultant average amount of 
the turning. The data in the tables may be briefly 
summarized as follows: (1) The tendency to clockwise 
turning is greater than that to counterclockwise forall 
directions near the surface but is most pronounced for 
southerly winds, i. e., east through south to west-south- 
west; (2) this tendency increases with altitude for these 
southerly winds and amounts to about 90 per cent a t  
3 to 4 kilometers; (3) with northerly winds the tendency 
to clockwise turning does not change much with alti- 
tude, but the tendency to couiiterclockwise turning, 
small near tho surface, increases to  60 to 80 per cent at 
3 to 4 kilometers; and (4) the turning is more pronounced, 
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especially near the surface, in winter than in summer 
and at northern than at southern stations. 

West component.-In Tables 16a to 16f may be found 
for the six stations the average seasonal and annual per- 
centage frequency of a west component in winds at 
various levels classified according to surf ace direction. 
An inspection of these tables shows at once that above 
surface westerly winds, i. e., north-northwest to south- 
southwest, there is a west component in practically all 
cases. It has been possible therefore to leave these out 
in preparing the supplementary Tables 17a to 17c, whose 
arrangement is otherwise like that in Tables 10a to lOc, 
l l a  to l lc ,  etc. The figures show that at heights of 
3 to  4 kilometers a.west component is more frequent 
than an east component above all surface easterly winds 
except those from northeast to east. The last line in 
each group of figures in Tables 17a to 17c gives the mean 
percentage frequency of a west component, when all 
surface directions are considered. The preponderance 
of'a west over an east component a t  3 to 4 kilometers is 
striking, the annual values for all stations being 89 per 
cent and 94 per cent, respectively. It is greater in 
winter than in summer and at northern than at southern 
stations . 

North component.-The two groups of tables, 18a to 18f 
and 19a to  19c, which give percentage frequency of a 
north component in the winds, are similar in arranger 
ment to the tables already discussed. In  general, the 
data here presented indicate that a north or south 
component in the surface winds persists in a ma- 
jority of cases in the upper levels, except that above 
a surface east-northeasterly wind a south component is 
the more frequent and above a southwesterly or a west- 
southwesterly wind a north component predominates. 
Other features brought out in these' tables support the 
statements made in the discussion of Tables 13a to 13f 
and figures 18 to 25, viz, the pronounced south com- 
ponent in summer, especially a t  southern stations, the 
equally pronounced north component in winter, especially 
at northern stations, and the resulting predominance of 
a south component at southern stations and of a north 
component a t  northern stations for the year. 

High wind velocities.-Table 20 gives the percentage 
frequency of free-air wind velocities 10 m. p. s. and over 
and 20 m. p. s. and over. The frequency increases, of 
course, with altitude, is greatest in winter and least in 
summer, and in general is greater at northern than at 
southern stations. 

Table 21 shows the highest velocities that have been 
observed. I n  near1 1 cwes these occur with a westerly 
wind, usually between northwest and southwest. 

General remarks.-The foregoing discussion of wind 
data and the conclusions given should be accepted with 
the reservation that they are based upon observations 
that were made only under conditions favorable for kite 
flying, i. e., surface wmds ranging from 2 to 20 m. p. 8. 

and upper winds ranging from 5 to 35 m. p. s. Thus it 
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1 Mw) 
1'250 
1'503 
2'000 
2'm 
3:OOo 

1,020.3 
991.6 
989,s 
959.4 
930.1 
901.5 
873.9 
847.1 
795.9 
747.1 
700.9 

. . . . . . . . . . . 
N. 49' w. 
N. 73" w. 
8.56' w. 
9. 74' w. 
s. 60' w. 
5.880 w. 
N. 87" w. 
N.68' W. 
N. 65' W. 
N. 63" W. 

. . , ._......... 
5. 7.E. 
S. W E .  
s. 49w. 
S. 13OW. 
8. 24' W. 
S. 33"W. 
S. 38OW. 
S. 44" W. 
8. 52'W. 
8. 61' W. 
9. 34' w. 
8. &OW. 

........ 
3.3 
3.4 
4.6 
6.0 
6.7 
6.6 
6.6 
6.7 
7.0 
R.6 
9.4 

11.6 

1,014.3 
988.0 
986.0 
958.4 
931.5 
805.2 
879.5 
851.3 
808.1 
760.1 
716.2 
674.6 
635.6 

29.3 
26.8 
26.6 
24.5 
23.0 
21.5 
20.1 
18.4 
15.0 
12.0 
9.2 
6.5 
3.6 

SUPPLEMENT NO. 20. 

will be seen that conditions closely approaching a calm 
are not represented. In  other words, data are lacking 
for days on which there was no appreciable pressure 
gradient. This explains the somewhat highec velocities 
and the slightly larger percentage frequency of a west com- 
ponent given in this summary than in a previous study 
based upon observations with pilot bal10ons.l~ It should 
be remembered, though, that pilot balloons are observed 
to best advantage in light winds, since they soon disappear 
in the distance when winds are strong. Moreover, they 
can not be observed at  all in clouds, whereas kite flights 
are frequently made in cloudy weather and occasionally 
even when light rain or snow is falling. All things con- 
sidered, then, it seems that the results obtained with 
kites come nearer representing all conditions than do 
those with balloons. In any event, they are certainly 
representative of .the conditions that prevail most of the 
time, vie, moderate winds in both clear and cloudy 
weather. 
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TABLE 4a.-Mean free-air baromelrie and vapor 'pressures, temperatures, 
relative humiditiey, densities, and wind resultants at Broken Arrow, 
0kla.-Continued. 

March. - 
Pres- 
sura. 

.__ 

mb. 
1,018.0 

989.9 
987.7 
958.5 
930.1 
902.2 
875.3 
849.0 
798.4 
751.3 
705.9 
662.9 - 
- 
1,011.9 

984.4 
982.2 
953.5 
925.7 
898.4 
871.9 
846.0 
796.7 
749.6 
704.9 
662.7 
622.6 

- 
Altl- 
tude 
m. s. L. 
I_ 

m. 
0 

233 
250 
500 
750 

1000 

1: 500 
2000 

1' 250 

2' 500 
3' OM) 
3: 500 - 

Rels- 
tive Vapor 

Temperature. 1 1 pres- 
mid- sure. 

Resultant wind. 

1-1- 
% 

96.2 
93.9 
93.6 
91.4 
89.1 
86.6 
84.2 
81.9 
77.6 
73.8 
70.0 
66.2 

r.lm.8 
1.244 
1.214 
1.211 
1.182 
1.162 
1.120 
1.089 
1.069 
Lob3 
0.954 
0.905 
0.856 

1 m. p .  8. C. 
10.8 
10.2 
10.2 
8.6 
7.6 
6.8 
6.3 
5.6 
3.7 
0.8 

-1.9 
-3.7 

I I I  
AprU. - 

1.216 
1.186 
1.183 
1.156 
1.128 
1.098 
1.070 
1.043 
0. gel 
0.942 
0.897 
0.854 
0. ai4 - 

94.1 
91.7 
91.5 
89.4 
87.2 
85.0 
82.8 
80.6 
76. ti 
72.8 
OB. 4 
66.1 
62.9 - 

0 
233 
250 
500 
750 

1Mx) 
1' 250 
1' 500 
2' 000 
2' 500 
3' 000 
3' 500 
4: ooo 

' 12.82 
11.25 
11.14 
9.95 
9.04 
8.45 
7.91 
7.10 
5.43 
4.37 
3.79 
3.58 
3.13 

62 
62 
62 
ti2 
61 
61 
61 
58 
51 
47 
47 
57 
65 

May. 

June. TABLE 4a.--Mean free-air barometric and vapor pressures, temperatures, 
telutive humidit&, densities, and wind resultants at Broken Arrow, 
Okla. 90.2 

88.8 
88.6 
88.9 
85.0 a. 0 
80.9 
78.1 
75.4 
71.8 
68.4 
65.0 

1.166 
1.148 
1.146 
1.124 
1. b98 

1.046 
1.023 
0.975 
0.928 
0. a84 
0. B40 

1.072 

Temperature. 

-I-I I I-I- 
737 

76 
75 
63 
56 
48 
44 
42 
37 
36 
42 
48 
35 

m. p. a. 

0.3 
0.4 
1.1 
2.0 
2.4 
3.3 
5.3 
9.0 
7.5 

12.8 
16. 1 
19.3 

. . . . . . . . - 
July. _.......... 

8. 790 w. 
6. 46'W. s. 5 4 0  w. 
8. 570 w. 
S. 87O W. 
N.74" w. s. 740 w. s. 81" w. 
N. 740 w. 
N.59'W. 
N. 65' UT. 
N.68" W. 

1 1,014.2 
9s. 1 
9%. 0 
958.6 
931.9 
905.6 
880.1 
855.0 
806.7 
760.3 
716.5 
675.5 

0 
233 
250 
500 
750 

1,000 
1260 
1: 500 
2000 
2' fm 
3' Mx) 
3: 500 

I 

Pebruery. 
I I I I I - 

1.158 
1.138 
1.137 
1.113 
1.088 
1.003 
1.038 
1.015 
0.970 
0.626 
0.881 
0.838 
0.798 - 

A U g U S t . 
...... 

1.1 
0.8 
1.3 
2.9 
4.3 
4.6 
5.0 
7.4 

10.4 
11.9 

- 
89.6 
88.0 
87.9 
86. I 
84.1 
82.2 
80.3 
78.5 
75.0 
71.6 
68.2 
64.9 
61.8 

73. 
73 
73 
72 
70 
65 
60 
57 
56 
66 
53 

0 
233 
250 
fm 
750 

::!E 
:: E 
?E 
3'500 
4: ooo " . -  
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TABLE 4a.--Mean free-air baiometrie und vapor pressures, temperatures, 
relative humidities, densities, and wind resultants at Broken Arrow, 
Okla .-Continued. S u m m e r .  

Density. 1- 

September .  

At/iW b. 

1.18 
0.88 
0.88 
0.64 
0.64 
0.64 
0.68 
0.60 
0.56 
0.60 
0.58 

......... 

......... 

Alti- 
tude 

m. s. i. 
- - ~  

mb. 
%8 25.47 

68 22.75 
66 22.53 
88 20.05 
66 18.21 
68 16.70 
69 15.23 
69 13.71 
87 10.79 
GO 7.84 
53 5.49 
GO 5.13 
63 4.68 

gJrn.8 
1.159 
1.140 
1.138 
1.116 
1.091 
1.066 
1.042 
1.018 
0.972 
0.927 
0.883 
0.841 
0.800 

m. p.8. ................... 
S. 1"E .  3.2 
S. 2' E. ' 3.3 
S. 9" W. 4.6 
S. 17'W. 5.0 
S. 25" w. 5.3 
S. 30"W. 5.2 
S. 35"W. 5.2 
S. 39"W. 5.5 
S. 37"W. 6.1 
S. 31OW. 7.5 
S. 23OW. 9.5 
S. 32" W. 11.0 

mb. 
1,014.4 

986.2 

958.5 
931.6 
905.2 
879.5 
854.3 
805.6 
759.5 
715.5 
673.8 
634.8 

988.1 

'C. 
29.0 
26.4 

24.0 
22.3 
20.7 
19.1 
17.5 
14.2 
11.2 
8.4 
5.4 
2.5 

26.2 
mb. 
21.60 
19.44 
19.32 
17.13 
15.14 
13.47 
11.95 
10.37 
7.40 
4.23 
2.19 
1.69 
1.15 

% 
91.0 
89.3 
89.3 
87.4 
85.4 
83.3 
R1.3 
79.4 
75.5 
71.8 
68.4 
65.0 
61.8 

kg.lm.8 
1.176 
1.155 
1.154 
1.130 
1.104 
1.077 
1.051 
1.026 
0.976 
0.929 
0.884 
0.840 
0.798 

........... 
S. 1 O E .  

9 .  
S. BOW. 
S. 16OW. 
8. 19" W. 
5. 22' w. 
6.  35' W. 
S. 44' W. s. 490 w. 
S. 23'W. 
5. 70 w. 
5. 22' W. 

1.210 
1.185 
1.184 
1.157 
1.127 
1.098 
1.070 
1.043 
0.089 
0.940 
0.692 
0.848 
0.805 
0.764 
0.726 

........... I.. ...... s. 2.1 
S. 1'E. 2.3 
9 .  5'W. 3.6 
S. 9'W. 4.4 
S. 14" W. 4.5 
S. 24' W. 4.8 
S. 35' W. 4.9 
S. 46" W. 7.1 
8.  56'W. 7.0 
S. GOo W. 8.1 
S. 67OW. 9.6 
S. 76'W. 13.0 
N.83O W. 17.3 
S. 85" V'. 15.7 

15.80 
14.21 
14.10 
12.56 

10.22 
9.16 
8.07 
5.73 
3.54 
2.22 
1.55 
0.87 
0.51 
0.42 

11.33 

93.6 
91.7 
91.6 
89.4 

x4.9 
62.8 
80.6 
76.5 
72.7 
69.0 
85.6 
62.3 
59.1 
56.2 

87.2 

18.2 
16.3 
16.1 
14.5 
13.4 
12.5 
11.5 
10.5 
8.6 
6.4 
4.0 
1.3 

-1.5 
-4.3 
-7.9 

.......... .......... 
1.18 
0.64 
0.44 
0.38 
0.40 
0.40 
0.38 
0.44 
0.46 
0.54 
0.58 
0.50 
0.72 

.... @.E 
S. 6OE. 
R. 20 w. 
S. 8'W. 
s. 120w. 
S. Zoo W. 

S. 37OW. 
S. 46OW. 
S. 58" W. 
S. 64' W. 
S. 69OW. 
N.89'W. 
6. SOW. 

s. 284 w. 

......... i..i 
3.4 
4.7 
5.6 
5.9 
5.8 

7.6 
8.1 
9.2 

12.5 
14.0 
15.4 
15.7 

5.9 

74 
72 
72 
70 
69 
65 
61 
58 

31 
21 
16 
8 
8 

10 

45 

16.30 93.1 
14.97 91.2 
14.85 91.0 
13.26 88.9 
12.07 86.7 
10.81 84.5 
9.64 82.4 
8.52 80.3 

3.05 72.5 
1.54 68.9 
0.62 65.5 

........ 62.2 ........ 59.1 ........ 56.2 

5.45 76.3 

80 
74 
74 

62 
55 
50 
47 
43 
42 
43 
45 
38 
36 
39 

68 

7.44 
6.35 
6.28 

4.58 
3.92 
3.50 
3.16 
2.86 
2.27 
2.08 
2.00 
1.62 
1.56 
1.52 

5.28 

1.274 
1.244 
1.242 
1.209 
1.174 
1.138 
1.104 

1.014 
0.060 
0.911 
0.862 
0.815 

0.734 0.773 

1.072 

............ 
S. 63' W. 
S. 52'W. 
S. 50" W. 
S. 56' W. 
S. 64' W. 
6. 67' W. 
N. 8l0 W. 
N. SO" 1%'. 
N.70'W. 
N. 65" W. 
N.78' W. 
N.68' N. 80" W. W. 

P. 8so w. 

5.3 
4.1 
4.0 
2.9 
2.5 
2.7 
2.7 
2.1 
0.5 

-1.7 
-4.4 
-6.7 
-8. 6 

-12.1 
-15.5 

.......... .......... 
0.59 
0.44 
0.16 

-0.08 
0.00 
0.24 
0.32 
0.44 
0.54 
0.46 
0.38 
0.70 
0.68 

......... ......... 
0.59 
0.52 
0.36 
0.24 
0.24 
0.24 
0.30 
0.32 
0.44 
0.60 
0.52 
0.48 

73 9.50 
71 8.22 
71 R.12 
68 7.28 
67 6.78 
65 6.38 
61 5.88 
58 5.31 
52 4.34 
46 3.35 
45 2.94 
44 2.34 
37 1.56 
32 1.07 

............. s. 1 0  w. 
S. 1'W. 
S. 11'W. 
9 . 1 s - w .  s. 270 w. 
s. 380 w. 
S. 47" W. 
S. 57'W. 
S. 63'W. 
S. 70" W. s. 74' w. 
S. 74OW. 
N . S O  W. 
N.69" W. 

$.... 
2.1 
2.3 
3.6 
4.4 
4.8 
5.1 
5.1 
6.2 
7.0 
7.9 . 9.5 

12.7 
16.9 
15.7 

73 
70 
70 
68 
C8 

61 
59 
54 
48 
44 
4fi 

133 

15.77 
14.01 
13.88 
12.2F 
11.04 

9.06 
8.O6 
6.22 
4.55 
3.40 
3.01 

10.01 

.................. 
8. 41'W. 
S. 40'W. 
S. 48OW. s. 49'W. 
8.  60° W. 
S. BO'W. w. 
N.81° W. 
S. 8 V W .  
N.79' W. 
N.79" W. 
N.8Z0 W. 
N.80'W. 
N.68' W. 

1.9 
2.1 
4.4 
5.7 
6.1 
6.8 
5.8 
7.3 

10.6 
13.8 
16.5 
14.8 
17.0 
17.0 

0 
233 
250 
500 
750 

1000 
1'250 
1'MM 

2:500 
3 000 
3'500 
4'000 
4:500 
6,OOO 

1,017.9 0.5 .. 
969.3 5.2 .- 
917.3 6.1 
967.4 4.2 
926.4 4.1 
900.3 4.8 
873.2 4.9 
846.9 4.3 
796.5 2.3 
748.5 -0.1 
702.9 -2.8 
659.7 -6.2 
618.8 -7.7 
579.1 -11.2 
642.6 -14.6 

79 
73 
73 
67 
60 
50 
43 
40 
34 
32 
33 
31 
30 
30 
31 

7.77 
6.79 
6.71 
5.70 
4.89 
3.99 
3.43 
3.04 
2.34 
1.91 
1.78 
1.62 
1.53 
1.47 
1.43 

Tomporal urc. surc. 

Rela- 
tive 
1111- 
mid- 
ity. 

mb. 
3.83 
3.24 
3.07 
2.74 
2.59 
2.48 
2.37 
2.11 
1.81 
1.56' 
1.31 
1.08 
0.96 

% kg.ln1.s 
103.2 1.335 
98.2 1.270 
96.9 1.253 
93.8 1.213 
90.5 1.170 
87.4 1.130 
84.7 1.095 
79.8 1.032 
75.4 0.975 
71.4 0.923 
67.5 0.873 
03.8 0.825 
60.4 0.781 

-- 
Ll/loo m. 

0.00 
-0.08 
-0.44 
-0.28 

0.00 
0.20 
0.40 
0.48 
0.46 
0.50 
0.56 

........ 
......... 

3 2  
82 
'19 
73 
67 
63 
61 
59 
58 
59 
58 
56 
57 

mh. 
1,022.2 

911.6 
958.8 
928.6 
899.3 
871.1 
843.9 
791.9 
743.0 
696.8 
653.0 
611.6 
572.8 

'C. 
-6.6 
-6.8 
-6.8 
-6.6 
-5.5 
-4.8 
-4.x 
-5.8 
-7.8 

-10.2 
-12.5 
-15.0 
-17.8 

.................. 
N.73" w. 
N.GQoW. 
N.66" W. 
N.68'W. 
N.67'W. 
N.66" W. 
N. 68" W. 
N.75" W. 
N. 73' W. 
N.76'W. N. 83' W, 
N.81" W. w. 

1.8 
2.8 
4.8 
6.3 
7.4 
7.0 

11.1 
13.2 
15.5 

15.9 17. 8 
18.9 
18.9 

70 
69 
69 
68 
6R 
67 
64 
60 
54 
61 
49 
51 
55 

14.38 
12.72 
12.60 
11.13 
10.04 
9.16 
8.31 
7.26 
5.66 
4.51 
3.78 
3.46 
3.11 

.................. 
9 .  120E. 
S. 12" E. s. 1'E. 
8. 50 w. 
S. 17'W. 
S.30°W. 
S. 43" W. 
S. 58'W. 
S. 65" W. 
S. 77"W. 
S. 81"W. 
9 .  78'W. 

2.9 
2.9 
4.1 
5.4 
6.1 
6.7 
6.6 
6.5 
8.2 
8.4 

11.3 
14.6 

I I Resultant wind. Rela- 
tive 
hU- 
mid- 
ity. 
__ 

5 1  
69 
69 
68 
66 
63 
63 
60 
52 
39 
31 
32 
34 

Alti- 
tude 

m. s. i. 
Pres- 
S U B .  

Temperature. 
Veloc- 

ity. Direction. 

-~ 
__ 
% 
89.6 
88.2 
68.0 
86.3 
84.4 
82.5 
BO. 6 
78.8 
75.2 
71.7 
68.3 
65.0 
61.9 

-- I m . 
0 

233 
250 
500 
750 

1 000 
1:250 
1,500 
2,000 
2,500 

2 % 
4: 000 

- 
,t/lW m. 

1.76 
0.80 
0.56 
0.48 
0.56 
0.52 
0.44 
0.50 
0.48 
0.50 
0. Bo 

....... ....... 
m. p .  s. 

3.1 
3.2 
4. 6 
5.4 
5.0 
4.8 
4.9 
7. 1 
5.0 
6.4 
7. 6 
7. 3 

....... m. 
0 

233 
250 
500 
750 

1000 
1'250 
1' 500 
2' 000 
2' 500 
3' 000 
3' 500 
4: 000 

mb. 
1,014.9 

988.3 
986.3 
958.3 
931.0 
904.3 
878.2 
852.9 
804.1 
767.7 
714.0 
672.5 
632.1 

0. 
25.1 
22.8 
22.5 
20.5 
19.1 
17.9 
16.5 
15.2 
13.0 
10.5 
8.1 
5.6 
2.6 
- A u t u m n .  - 

n 
- 
1,017.3 

969.9 
987. 9 
959.2 
931.2 
903.9 
877.4 
851.6 
$02.0 
754.9 
710.3 
668. 2 
627.9 
569.7 
553.0 

- 
73 
71 
71 
69 
68 
65 
62 
59 
50 
39 
33 
31 
27 
25 
27 ___ 

233 
250 
500 
750 

E 
1' 500 
2: 000 
2,500 
3000 
3:500 

5, ooo 

October. 
- 
1.204 
1.179 
1.177 
1.150 
1.121 
1.093 
1.065 
1.038 
0.986 
0.938 
0.891 
0.846 
0.804 
0.764 
0.727 
__ 

0 
233 
250 
500 
750 

1000 
1' 250 
1' 500 
2: 000 
2,500 
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4' 000 
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0 
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1,016.7 
989.5 
987.5 
959.0 
931.2 
904.1 
877.8 
852.1 
803.0 
755.9 
711.1 
668.9 
628.7 
690.7 
664.0 - 

- 
1,020.3 

992.0 
989.9 
960.3 
931.5 
803.5 
876.3 
850.0 
799.2 
751.4 
708.2 
003.6 
623.3 
584.8 

19.5 
17.7 
17.6 
16.0 
14.9 
13.9 
13.0 
12.0 
9.9 
7.4 
4.9 
2.2 

-0.6 
-3.8 
-7.4 

......... ......... 
0.59 
0.64 
0.44 
0.40 
0.36 
0.40 
0.42 
0.50 
0.50 
0.54 
0.54 
0.66 
0.72 

Winter. 

1,020.6 
991.9 

959.7 
930.5 
902.3 
874.9 
848.5 
797. 6 
749.3 
703.4 
660.4 
619.6 
579.9 
543.4 

989. 8 

... ...... 
1.0 
1.1 
2.7 
3.9 
4.6 
4. 7 
5.4 
7.6 
9.7 

12.8 
16.3 
15.7 
17.0 
17.0 

98. 6 
98.2 
96. 0 
93.5 
90.8 
%. 0 
R5.4 
83.0 
78. 4 
74.3 
70.4 
66. 7 
63.0 
59.8 
56.7 

0 
233 
250 
500 
750 

1,000 
1 250 
1: 500 

2% 
3: 500 

4: 5w 

3' OW 

4Mx1 

November. 

10.0 
8. 5 

' 8.4 
7. 1 
0.2 
5.6 
5.0 
4.4 
2. 9 
1.3 

-0.9 
-3.9 
-6.5 
-8. 9 

96. n 
94.6 
94.5 
92.1 
89.6 
87.1 
84.7 
82.4 
77.9 
73.7 
69. 8 
66.4 
03.0 
59.6 
- 

.................. s. 50" w. 0.5 
S. 33O W. 0.5 s. 7"W.  1.8 s. 7" w. 2.4 s. 180W. 2.9 
6 .  32" W. 3.9 
S. 47" W. 3.8 
8. 59" W. 6.9 
S. 71' W. 7.7 
S. 67" W. 9.7 
8. %OW. 8.2 
S. 84O W. 13.8 
N.67-W. 28.5 

I I I I 

Annual .  

93.8 
91.9 
91.7 
69.6 
87.4 
85.1 
82.8 
80.7 
76.6 
72.8 
69.2 
65.8 
82.4 
59.2 
58.1 - 

0 
233 
250 
500 
750 

l o 0 0  

1'500 
1' 250 

2' ooo 
2: 500 

4' 000 
4: 500 
5, 000 

$E 

1,010.8 
989.1 
9x7.0 
958.2 
930.2 
902.9 
876.4 
850.0 
801.0 
753.8 
709.0 
886. 7 
620. 6 
587.9 
551.3 

17.1 
15.4 
15.3 
13.6 
12.5 
11.7 
10.9 
9.9 
7.6 
5.0 
2.3 

-0.4 
-3.1 
-6.2 
-9.7 

........ 
0.69 
0. 68 
0.44 

0.32 

0.46 
0.52 
0.54 
0.54 
0.54 
0.62 

. a 3 2  

n. 40 

0.70 

I I 

December. 

I ....... ....... 
0.59 
0.36 
0.04 

-0.28 
-0.04 

0.24 
0.40 
0.48 
0.54 
0.48 
0.50 
0.70 
0. 68 

TABLE 4b.- Mean free-air barometric and vapor pressures, temperatures, 
rclalivc h u n d i t i e s ,  dcnsities, and wind rcflultants at Drmel, Nebr. 

Jnnuory.  

Rosultant wind. I 
AM- 
t ude 

m. s. i. 
- 

m. 
0 

396 
500 
750 

l o o 0  
1' 250 

2' 500 

1' 500 
2' ooo 
3' ooo 
3' 500 
4' ooo 
4' 500 
5: ooo 

Density. 
sure. 

-- I Spring. 
__ 
1.216 
1.188 
1.185 
1.159 
1.131 
1.101 
1.072 
1.044 
0.991 
0.943 
0. sg7 
0. a51 
0.810 - 

-- 
I - 

1,013.9 
986.4 
984.2 
965.5 
927.6 
QMJ. 2 
873.7 
847.8 
798.2 
751.2 
708.3 
663.7 
023.9 

15.9 
14.9 
14.8 
12'9 
11.6 
10.7 
9.8 
9.0 
6.8 
3.9 
0.9 

-1.8 
-5.0 
.c 

........ ........ 
0.59 
0.76 
0.52 
0.36 
0.36 
0.32 
0.44 
0.58 
0.60 
0.54 
0.04 

0 
233 
250 
500 
750 

1 000 
1'250 
1: Mx) 
2000 
2' 500 
3) 000 
3: 500 
4, 000 
2_ 

94. n 
91.9 
91.7 
89. 6 
87. 4 
85.2 
83.0 
80. 8 
76.6 
72.9 
69.4 
65.8 
62.6 - ........I ...... .........I ...... .......I ....... I ....... 

I 
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Vapor 
pres- 
sure. 

TABLE 4b .- Mean free-air barometric and vapor pressures; temperatures, 
relative humidities, densities, and wind resultants at Drexel, Nebr.-Con. 

Density. 

TABLE 4b .--Mean free-air barometric and vapor pressures, temperatures, 
relative humidities, densities, and wind resultants at Drexel, Nebr.-Con. 

Direction. 

-__ 

July.  

2\y 
m. p .  8 .  

Pebruary. 

I - - -  

mb. 
23.48 
20.01 
19.09 
17.10 
15.50 
14.01 
12.52 
9.86 
7.91 
6.27 
5.01 
3.95 
3.08 
2.36 

__ 

Altl- 
tude 

m. s. I. 

7 kg.lm.8 
S i 9  1.162 
86.7 1.121 
85.9 1.110 
83.9 1.085 
82.0 1.MO 
80.1 1.035 
78.3 1.012 
74.8 0.967 
71.4 0.923 
68.1 0.881 
65.0 0.841 
62.0 0.802 
59.0 0.763 
55.9 0.723 

__ 

Rela- 
tive 

mid- 
ity. 

hU- 

AtftW m. 

0.38 
0.12 

-0.24 
-0.28 

0.00 
0.18 
0.42 

......... 

......... 

Resultant wind. 

mb. 
%7 4.39 

79 3.78 
77 3.60 
73 3.25 
68 3.06 
63 2.90 
59 2.65 
54 2.22 
52 1.83 

ma. 
1,012.8 

968.4 
957.0 
930.2 
903.9 
878.3 
853.2 
805.2 
759.2 
715.4 
673.6 
634.2 
596.6 
560.8 

'c. 
27.8 
25.6 
25.0 
23.6 
22.2 
20.7 
19.1 
15.8 
12.4 
8.9 
5.3 
2.0 

-1.2 
-3.2 

................... 
N.56"W. 
N.64"W. 
N.67" W. 
N.64-W. 
N.63'W. 
N.66"W. 
N. 68" W. 
N.70" W. 
N. 73" W. 
N.71' W. 
N. 77" W. 
N. 81" W. 
N.76OW. 

1.4 
2.0 
4.1 
5.7 
6.7 
8.9 

11.0 
13.1 
15.1 
16.7 
16.7 
18.5 
19.7 

.................. 
6. 2"W. 
s:40w. 
6. 18" W. 
S. 25'W. 

6. 530 w. 
S. W W .  
9. 67"W. 
6. 68OW. 
5. 68'W. 
S. 50.W. 
S. W W .  

s. S. 360 40'W. w. 

2.3 
3.1 
4.2 
4.5 

5.3 
6.0 
6.7 
7.2 
7.0 
7.2 
6.3 

4.8 4.6 

21.62 
18.12 
17.20 
15.18 
13.65 
12.37 
11.17 
9.29 
7.62 
6.13 
4.75 
3.36 
2.34 
2.05 

91.1 1.178 
87.6 1.132 
86.7 1.121 
84.5 1.093 
82.6 1.067 
80.6 1.042 
78.7 1.018 
75.1 0.972 
71.7 0.927 
68.4 0.885 
65.2 0.843 
62.1 0.803 
59.3 0.766 
56.4 0.729 

.................. 
9. 14OE. 
S. 8'E. s. 3'W. s. 19" w. 
S. 31OW. 

6.448 8.61OW. w. 
6. S.75"W. 69OW. 
s. 74" w. 
s .73ow.  
N.84-W. s. 84. w. 

1.8 
2.4 
3.5 
3.8 
4.2 

4.4 5.9 

9.0 7.3 
9.9 
9.9 
9.2 

10.9 

70 
66 
65 
63 
60 
55 
52 
50 
50 
52 
52 

73 
66 

52 

6.58 
5.40 
5.10 
4.56 
4.09 
3.73 
3.36 
2.81 
2.37 
2.01 
1.69 

1.39 
0.77 

i.49 

1,013.7 
968.8 
957.2 
930.1 
903.6 
877.9 
852.7 
804.1 
757.9 
713.9 
672.0 
632.1 
595.1 
559.1 

24.3 
22.9 
22.5 
21.4 
20.2 
18.9 
17.4 
14.1 
10.7 
7.2 
3.8 
0.5 

-2.9 
-6.1 

0.864 
0.819 
0.780 
0.740 

N.84'W. 
N. 80" W. 
N. 82" W. 
N.08-W. 

15.87 
13.69 
13.12 
11.74 
10.63 
9.48 
8.49 
6.82 
5.49 
4.46 
3.55 
2.97 
2.43 
1.93 

92.9 1.201 
89.2 1.153 
88.2 1.141 
86.1 1.113 
84.0 1.086 
81.8 1.058 
79.8 1.032 
76.0 0.9@3 
72.4 0.936 
68.9 0.880 
65.5 0.847 
62.2 0.805 
59.1 0.765 
66.2 0.727 

19.8 
18.3 
18.0 
16.8 
15.6 
14.5 
13.3 
10.5 
7.4 

.. .. .................. 
S.22OW. 
8. 8.33OW. 21° w. 
9. 40° W. 
6. 56'W. 
8. W W .  
8. 74'W. s. 84"W. 
6. 8 8 O  w. 
N.84'W. 
N.71" W. 
N . W  W. 
N.64" W. 

1.7 

2.2 3.6 
3.8 
3.9 
4.7 
6.6 
7.6 
9.2 

10.7 
13.0 
14.3 
16.2 

0.80 
0.48 
0.40 
0.40 
0.42 
0.46 
0.52 
0.60 
0.68 
0.62 
0.66 

67 
66 
65 
63 
61 
60 
62 
ti4 
68 
67 
65 

68 
64 
63 
62 
62 
62 
62 
50 
57 
58 
58 
60 
63 
68 

14.45 
12.03 
11.41 
10.19 
9.24 
8.35 
7.46 
5.76 
4.56 
3.68 
2.98 
2.44 
2.04 
1.54 

65 
62 
61 
69 
57 
54 
53 
63 
53 
51 
50 
48 
45 ...... 

1.276 ................... 
1.220 S. 89" W. 
1.205 S. 88OW. w. 1.170 w. 
1.135 
1.102 N.76'W. 
1.070 N.83" W. 
1.011 N.79'W. 
0.959 N.77' W. 
0.908 N.77' W. 
0.861 N.76'W. 
0 817 N.83' W. 
01773 9. 89' w. 
0.733 N.WJOW. 

1.3 
2.0 
3.8 
4.8 
5.7 
6.6 
7.3 
8.6 

10.0 
11.0 
13.0 
14.1 
16.1 

.................. 
8. 19' w. 
9. 15" W. 
6. 27' W. 
8. 46OW. s. 59O W. 
6.690 w. 
S. 72OW. s. BOW. 
5. 89O W. 
N.8Q0 W. 
N.78'W. 
N.67'W. 
N.51°W. 

1.2 
1.4 
2.3 
3.1 
3.6 
4.7 
6.2 
7.4 
9.2 

10.6 
10.8 
14.2 
19.8 

......... ......... 
0.10 
0.16 
0.08 
0.12 
0.16 
0.34 
0.48 
0.56 
0.54 
0.60 
0.54 
0.52 

79 6.69 
71 5.81 
68 5.58 
64 5.07 
59 4.59 
56 4.28 
54 3.96 
51 3.28 
51 2.78 
62 2.39 
53 2.00 
53 1.60 
46 1.13 
38 0.69 

I Rela- 
Vapor 
pres- 

Resultant wind. 

Direction. %\?- 
Alti- 
tude 

m. s. i. 
tive 

Temperature. hu- 1 mid- 
ity. 

Pres- 
SUI-3. 

:$:: 1 Temperature. Density. 
sure. 

-- I -I I 
- 
ig.fm.8 
1.313 
1.258 
1.244 
1.206 
1.166 
1.127 
1.091 
1.028 
0.972 
0.820 
0.873 
0.827 
0.788 
0.749 

__ 
* c. 

-3.2 
-4.6 
-5.0 
-5.3 
-4.7 
-4.0 
-4.0 
-4.9 
-7.0 
-9.4 
-12.2 
-15.1 
-18.8 
-22.7 

__ 
% 

101.5 
97.3 
96.2 
93.3 
90.2 
87.1 
84.4 
79.5 
75.2 
71.2 
67.5 
64.0 
60.9 
58.0 

m. 
0 

396 
500 
750 

1000 
1'250 

2000 

3' 000 

1: 500 

2) 500 

3' 500 
4'000 
4' 500 
5: 000 

%6 
62 
61 
59 
58 
57 
57 
55 
54 
53 
54 
53 
50 
43 
- 

1 m. p:a. m. 
0 

396 
500 
750 

1000 
1' 250 
l'*SU 
2: OM) 

3' ooo 
3' 500 
4' OOO 
4' 500 
5: 000 

2500 

mb. 
1,020.8 

970.9 
958.2 
928.2 
899.0 
870.9 
843.8 
792.0 
743.1 
697.1 
653.7 
612.7 
575.1 
538.5 

At/lW m. 

0.58 
0.56 
0.56 
0.60 
0.64 
0.66 
0.68 
0.70 
0.72 
0.66 
0.64 
0.40 

......... ......... 

I 

March. August .  
- 

0 
396 
500 
750 

1000 

1' 500 
1'250 

2' 000 
2' 500 
3' ooo 
3: ,500 

5: ooo 2% 

97. 6 
93.8 
92.8 
90.3 
87.7 
85.1 
82.7 
78.3 
74.2 
70.4 
66.8 
63.3 
60.3 
57.2 
- 

...... 
1.0 
1.1 
2.4 
3.3 
4.0 
5. 1 
6.6 
9.1 

11.7 
14.8 
18.4 
17.3 ' 
13.8 - 

0 
396 
500 
750 

1: 500 
2000 
2' 500 
3'000 
3:500 

4' 500 
5: Mx) 

4000 

6. 7 
4.3 
3.7 

74 
66 
63 
59 
57 
56 
55 
56 
57 
58 
57 
51 
47 
46 

........ ........ 
0.38 
0.44 
0.48 
0.52 
0.60 
0.66 
0.68 
0.70 
0.68 
0.66 
0.68 
0.64 

......... 

......... 
0.58 
0.36 
0.20 
0.08 
0.20 
0.40 
0.52 
0.58 
0.56 
0.52 
0.88 
0.68 

2.8 
2.3 
2.1 
1.6 

-0.4 
-3.0 
-5.8 
-8.6 

-11.2 
-15.6 
-19.0 

I I I  

September. 

I 

April. 
- 
1.241 
1.192 
1.185 
1.158 
1.128 
1.098 
1.068 
1.012 
0.949 
0.910 
0.864 
0.820 
0 778 
0.738 

I - 
71 
64 
62 
69 
57 
55 
53 
52 
52 
51 
49 
49 
52 
53 

0 
396 
500 
750 

l o 0 0  
1' 250 
1' 500 
2' OOO 
2: 500 
3: 500 
4, ca 
4, fm 
5, 000 

3000 

- 

10.8 
7.8 
7.0 
5.0 
3.8 
2.8 
1.8 

-0.3 
-2. 6 
-5.2 
-8.2 
-11.6 
-14.7 
-18.0 
___ 

8.20 
7.05 
6.73 
6.02 
5.50 
5.06 
4.61 
3.77 
3.07 
2.60 
2.13 
1.74 
1.30 
0.95 

96.0 
92.2 
91.6 
89.5 
87.2 
84.9 
82.6 
78.3 
74.2 
70.4 
66.8 
63.4 
60.2 
57.1 

....... 
0.9 
1.0 
1.3 
1.0 

0 
396 
500 
750 

1000 
1'250 
1: 500 

3' OOO 
3' 500 
4' OOO 
4: 500 
5, ml 

2% 

1,015.3 
969.6 
957.9 
930.3 
903.3 
877.1 
851.6 
802.4 
755.5 
710.8 
668.5 
628.3 
56Q. 3 
654.8 

... ... ...... ...... 
0.29 
0.48 
0.48 
0.44 
0.48 
0.56 
0.62 
0.60 
0.60 
0.58 
0.60 
0.68 

1,014.3 
967.0 
954.7 
926.1 
898.1 
871.0 
844.6 
793.8 
745.6 
700.2 
657.3 
616.4 
577.4 
540.4 

.. 
1. 1 
1.8 
3.7 
6.0 
8.9 

10.8 
13.7 
16.1 
16.6 

::: I 
-1.5 

I 

October. May. 
__ 
93. 1 
89.6 
88. 7 
86.6 
84.5 
82.5 
80.5 
76.5 
72.8 
69.3 
65.8 
62.6 
59.4 
56.5 

0 
396 
500 
750 

l o 0 0  
1' 250 

2000 
1: 500 

2' 500 
3' OOO 
3: 500 

4) 500 
5: ow 
4 m  

- 

- 
0 

396 
500 
750 

1, 000 
1250 
1' 500 
2' 000 
2: 500 

3: 500 

4' 500 
5: ooo 

3000 

4o00 

18.4 
16.4 

015.8 
14.1 
12.6 
11.2 
9.7 
7.0 
4.1 
0.9 

-2.0 
-5.0 
-8.1 

-11.5 

.......... 
S. 6'E. s. 50 E. 

b. 12" w. 
6. 17* W. 
S. 32OW. 
S. 51" W. 
9 .  58OW. 
6. 72' W.  
s. 810 w. 
N.85'W. 
9. 50' W. 
S. 65" W. 

s. 7" E. 

....... 
1.6 
1.9 

n 12.8 
11.1 
10.7 
9.7 
9.0 
8.4 
7.6 
6.3 
2.6 

-0.1 
-2.8 
-5.5 
-7.5 

.......... ....... 
1.4 

......... I .......... 
0.38 
0.40 
0.28 
0.24 
0.32 
0.46 
0.54 
0.54 
0.54 
0.54 
0.40 

......... 
0.58 
0.68 
0.60 
0.56 
0.60 
0.54 
0.58 
0.64 
0.58 
0.60 
0.62 
0.08 

1.8 
3.3 
3.7 
4.5 
5.5 
7. 6 
9. 6 

10.8 
11.7 
12.0 
15.4 
13.9 

2.2 
2.6 
2.6 
3.4 
4.2 
4.6 
6.4 
6.4 
6.1 
8.1 

18.3 

873.2 
u47.4 

751.3 
706.3 
663.7 
623.1 
584.6 ........ 584.8 

54% 0 ....... . .  ..........I... 
I I 

J u n e .  . November. 
- 

71 
68 
67 
65 
64 
63 
61 
58 
57 
56 
56 
56 
52 
54 

__ 

- 
20.56 
17.20 
16.13 
14.13 
12.83 
11.54 
10.24 
8.11 
6.62 
5.44 
4.46 
3.67 
2.71 
1.99 

- 
23.6 
21.2 
20.5 
18.8 
17.5 
16.2 
14.9 
11.9 
8.7 
5.6 
2.1 

-1.2 
-4.2 
-8.0 

- 
91.2 
88.0 
87.2 
85.2 
83.2 
81.2 
79.2 
75.5 
72.0 
68.5 
65.3 
62.2 
59.1 
56.3 
__ 

- 
0 

396 
500 
750 

1, 000 
1,250 
1, MJo 
2000 
2' 500 
3' ooo 
3: 500 
4, 000 
4,500 
5, 000 

- 
4.5 
3.7 
3.6 
3.2 
3.0 
2.7 
2.3 
0.6 

-1.8 
-4.6 
-7.3 
-10.3 
-13.0 
-15.6 

- 
1,012.4 

967.4 
955.8 
928.5 
901.8 
875.8 
850.4 
801.5 
754.9 
710.6 
668.5 
628.5 
590.4 
554.5 

1,019.3 
970.9 
958.6 
929.5 
901.2 
873.9 
847.3 
795.5 
747.4 
700.7 
657.5 
616.7 
577.6 
642.1 

......... ......... 
0.67 
0.68 
0.52 
0.52 
0.52 
0.60 
0.64 
0.62 
0.70 
0.66 
0.60 
0.76 

1.180 
1.138 
1.127 
1.102 
1.075 
1.050 
1.024 
0.976 
0.930 
0.886 
0.844 
0.804 
0.764 
0.728 
___ I 
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Rela- 
tive 
hu- 
mid- 
ity. 

Vapor 
pres- 
sure. 

-__ 

Temperature. 

Rela- 
tive 
hu- 
mid- 
ity. 

Vapor 
pres- 
sure. 

Density. 

_ _ _ ~  

_......... 
N.79'W. 
N.82'W. 
N.73" W. 
N.72"W. 
N.74'W. 
N.77'W. 
N.78'W. 
N.79' W. 
N.80'W. 
N.86'W. 
N.83" W. 
N.70°W. 
N.73" W. 

m. p .  8 .  

0.9 
1.6 
3.3 
4.7 
5.1 
6.7 
8.7 

11.1 
13.1 
15.2 
17.2 
18.6 
17.6 

_....... At1100 112. 

_._...._. 
-0.10 
-0.20 
-0.36 
-0.20 

0.08 
0.'30 
0.44 
0.50 
0.50 
0.58 
0.56 
0.52 

_........ 9 0  
80 
77 
71 
65 
60 
58 
55 
55 
56 
57 
57 
59 
59 

mb. 
4.35 
3.76 
3.61 
3.37 
3.19 
2.93 
2.71 
2.26 
1.90 
1.59 
1.30 
0.98 
0.63 
0.37 

% 
102.3 
97.1 
95.8 
92.7 
80.5 
86.6 
83.0 
79.3 
75.0 
70.9 
67. 1 
63.6 
80.3 
57.1 

9 5  60 
67 
64 
61 
58 
56 
54 
53 
53 
53 
52 
63 
51 

?62 9.88 
9.40 
8.40 
7.65 
6.95 
6.27 
5.09 
4.16 
3.40 
2.74 
2.18 
1.70 
1.25 

1.190 1.240 
1.177 
1.146 
1.114 

1.054 
1.000 
0,950 
0.902 
0.857 
0.816 
0.773 
0.734 

1.084 

. s. . . . 374 . . . . w. . . . . . . . . 0.0 .. . 
S. 43* W. 1.2 
S. 63"W. 2.1 
S. 72OW. 3.0 

8. 85OW. 4.8 
S. 89'W. 6.6 
N.88'W. 8.5 
N.87'W. 10.4 
N.86'W. 11.6 
N.85" W. 12.7 
N.82" W. 13.3 
N.76' W. 14.4 

s. 8oo W. 3.8 

0 1,014.0 12.0 
396 966.9 9.5 
500 954.8 8.8 
750 926.3 7.3 . 1 000 898.4 6.2 

1:250 871.5 5.3 
' 1 ,500  845.3 4.3 

2 000 704.8 2.0 
2'500 727.0 -0.6 
3'000 701.9 -3.5 $E 659.1 -6.4 

618.5 -9.4 

5:Mx) 543.1 -16.3 
4'500 579.7 -12.9 

. . 1.235 
1.189 
1.177 
1.148 
1.118 
1.088 
1.059 
1.005 
0.954 
0.806 
0.860 
0.816 
0.775 
0.736 

. _._. . . . . . . . . 
S. 13" E. 
S. 8OE. 
S. 34' w. s. 57' w. 
6. 69' W. 
9. 72' W. 
S. 81OW. s. 840 w. 
8. 86"W. 
N.88"W. 
N. 83' W. 
S. 88' W. 
S. 89" W. 

mb. 
1,021.7 

064.3 
957.2 
926.5 
896.8 
868.3 
840.9 
788.7 
739.6 
693.1 
649.6 
608.2 
568.4 
530.2 

-11.1 . 
-i?O 1. 
-11.0 
-10.7 
-9.1 
-8.0 
-7.9 
-9.5 

-11.9 
-14.8 
-17.6 
-20.0 
-22.4 
-24.8 

AtllOOm. ._....__. .___.____ 
0.00 

-0.12 
-0.G4 
-0.44 
-0.04 

0.48 
0.58 
0.56 
0.48 
0.48 
0.48 

0.32 

% mb. 
86 2.70 
79 2.41 
78 2.38 
72 2.19 
65 2.16 
60 2.14 
58 2.04 

58 1.40 
59 1.03 
59 0.76 
59 0.54 
58 0.48 
58 0.44 

5a 1.78 

% 
105.0 
99.1 
98.3 
95.1 
91.5 
88.2 
85.4 
80.6 
76.3 
72.3 
68.5 
64.7 
61.1 
57.5 

kg.1m.a 
1.358 
1.281 
1.272 
1.229 
1.183 
1.111 
1.104 
1.042 
0.986 
0.935 
0.888 
0.837 
0.700 
0.744 

.._....... 
N.48" W. 
N.48"W. 
N.53'W. 
N.55'W. 
N.56" W. 
N.53" W. 
N.57" W. 
N.57" W. 

N.58"W. N.61°W. 
N.58'W. 
N.49'W. 
N. 76' W. 

........ 
3.6 
4.3 
6.6 
8.1 
9.4 
9.9 

12.6 
14.7 

16.6 16.8 
16.9 

* 19.1 
17.3 

.._...._. 70 

._._.__._ 65 
0.58 63 
0.56 60 
0.52 59 
0.66 58 
0.60 57 
0.64 56 
0.66 56 
0.88 56 
0.70 56 
0.66 54 
0.84 50 
0.80 48 

21.89 
18.44 
17.47 
15.47 
13.99 
12.64 
11.31 
9.09 
7.39 
5.95 
4.74 
3.66 
2.71 
2.13 

1.174 
1.130 
1.120 
1.094 
1.068 
1.043 
1.018 
0.872 
0.927 
0.884 
0.843 
0.803 
0.765 
0.727 

. . .. . . . . . . . . . . . . . . . 
9. 1.7 s. 20 w. 2.3 

S. 15OW. 3.3 
S. 29OW. 3.8 
S. 41"W. 4.1 
S. 51'W. 4.5 
6 .  63"W. 5.7 
8. 74' W. 6.9 
S. 78"W. 8:3 
6. 790 w. 9.1 
9. 83OW. 8.8 
N.53" W. 9.4 
N.71°W. 12.1 

._._._____ 
0.18 
0.00 

-0.04 
-0.20 
-0.04 
0.22 
0.36 
0.42 
0.50 
0.46 
0.54 
0.60 

_......... 
84 2.68 

76 2.34 
73 2.25 
69 2.15 
65 2.03 
63 1.78 
60 1.53 
56 1.25 
53 0.96 
52 0.83 
45 0.61 
38 0.37 

E E: 
1,020.6 

963.5 
956.5 
925.0 
896.2 
867.7 

-0.6 
-10.0 
-10.1 
-10.1 
-10.0 
-9.5 

.......... 
N.30'1V. 
N.33'W. 
N.40'W. 
N.38'W. 
N.42'W. 
N.51°W. 
N.57'W. 
N. 62' W. 
N.63"W. 
N. 64' W. 
N.132~ W. 
N. 70' 1%'. 
S. 67' W. 

........ 
3.3 
3.6 
4.6 
5.2 
6.2 
7.6 
9.7 

12.9 
14.4 
13.8 
14.8 
15.3 
18.5 

GO. 1 
787.4 
737.6 
690.7 
646.8 
605.0 
566.0 
529.3 

-9.4 
-10.5 
-12.3 
-14.4 
-16.9 
-19.2 
-21.9 
-24.9 

12.4 .......___ 
11.0 .._....... 
10.7 0.29 
9.8 0.36 
9. 1 0.28 
8.4 0.28 
7.6 0.32 
5.3 0.46 
2.6 0.64 

-0.2 0.56 

-8.5 0.52 

-8.0 0.56 
-5.9 0.58 

-11.3 0.56 

72 
66 
64 
61 
58 
55 
53 
52 
52 
51 

47 

50 
40 

43 

.......... 
8. Maw. 
S. 46OW. 
8. MI'W. 
S. WOW. 
S. 72'W. 
8. 790 w. 
6 .  85O W. 
9. %OW. 
N.89'W. 
N.85'W. 
N.83' W. 
N.78-W. 
N.66'W. 

........ 
1.2 
1.8 
3.1 
3.8 
4.5 
5.4 
6.6 
8.4 
9.9 

11.0 
12.5 
14.2 
16.0 

1.304 
1.236 

1'191 
1'153 

1'083 
I:026 
0 972 
0920 
0.870 
0.822 
0.779 
0.738 

1 228 

1'119 

.._._.._........... 
N.63'W. 1.5 

S'80° W. 2.4 
S: 79' W. 3.0 

N.88' W. 5.4 
N.84OW. 7.4 
N.70' W. 10.4 
N.78' W. 10.8 
N.86' W. 12.1 
N.86" W. 15.2 
N.78' W. 16.4 
S. 89OW. 20.1 

N 76'W. 1.4 

S. %OW. 3.8 

,017.3 -1.8 
962.0 -2.4 
955.3 -2.4 
925.6 -2.6 
806.7 -2.4 
868.9 -2.9 
841.9 -3.4 
790.5 -5.0 
741.8 -7.3 
695.6 -9.8 
851.7 -12.3 
609.5 -14.9 
570.5 -18.1 
533.1 -21.5 

......... ......... 
0.00 
0.08 

-0.08 
0.20 
0.20 
0.32 
0.46 
0.50 
0.50 
0.52 
0.64 
0.68 

89 
75 
73 
66 
60 
55 
52 
49 
49 
47 
43 
43 
44 
44 

4.97 
4.11 
4.01 
3.56 
3.32 
3.11 
2.89 
2.36 
1.96 
1.52 
1.15 
0.80 
0.60 
0.38 

.......... 
N.70'W. 
N.72" W. 

N.68'W. 
N.6S0W. 
N . W W .  
N.71" W. 
N. 75' W. 
N. 76' W. 
N.78'W. 
N.81" W. 
N.76'W. 
N.76"W. 

N . 6 8 ' ~ .  

........ 
1.3 
2.1 

5.5 
6.4 
7.9 

10.1 
12.5 
14.4 
15.8 
17.3 
18.7 
18.2 

4.1 

0 1,020.8 
396 970.6 
500 957.9 
750 927.9 

1 000 898.8 
1:250 870.8 

2 OM1 791.9 
2'500 743.0 
3:000 696.6 
3 500 653.0 
4'000 611.9 
4:500 573.7 
6,000 637.3 

I ' m  843.7 

-4.9 ...._._.._ QO 4.19 102.4 1.324 
-5.3 ...__..... 80 3.59 97.5 1.261 
-5.4 0.10 77 3.42 86.3 1.245 
-5.3 -0.04 72 3.11 93.3 1.208 
-4.4 -0.36 66 2.94 90.0 1.164 
-3.8 -0.24 61 2.76 87.0 1.126 

-5.0 0.22 55 2.19 79.4 1.027 
-7.1 0.42 54 1.84 75.2 0.973 
-0.5 0.48 55 1.55 71.2 0,920 

-12.0 0.50 55 1.23 67.4 0.871 
-14.8 0.56 64 0.94 63.8 0.825 
-17.9 0.62 56 0.74 60.6 0.783 
-21.1 0.64 56 0.64 57.4 0.742 

-3.9 0.04 58 2.57 84.4 1.091 

63 6.44 
63 5.42 
63 5.29 
63 4.73 
63 4.26 
62 3.83 

60 58 3.42 2.76 
56 2.15 
58 1.80 
61 1.54 
63 1.24 
07 0.92 

__ 
97.0 
93.1 
92.6 
90.5 
88.2 
65.9 

83.6 79.2 
75.0 
71.1 
67.2 
63.8 
60.4 

1.255 
1.204 
1.198 
1.170 
1.141 
1.111 
1.081 
1.024 
0.970 
0.919 
0.869 
0.825 
0.781 

. . . . . . . . . . . . . . . . . . . 
N.13'W. 1.0 
N.14' W. 1.8 
N.16OW. 1.0 
N.15'W. 1.0 
N.31'W. 1.6 
N.34'W. 2.2 
N.53'W. 1.9 
N.70'W. 2.1 
N.51'W. 4.0 
N.63" W. 4.5 
N.43'W. 7.8 
N.61°W. 9.8 

1,015.6 
962.1 
055.4 
926.5 
898.0 
870.4 
843.6 
702.1 
743.6 
697.4 
653.8 
612.4 
573.5 - 

8.3 ._.._.... 
4.7 _........ 
4.2 0.69 
2.3 0.76 
0.7 0.64 

-0.5 0.48 
-1.5 0.40 
-3.9 0.48 
-6.3 0.48 
-8.9 0.52 

-11.6 0.54 
-14.6 0.60 
-17.2 0.52 - 

TABLE &.-Mean free-air barometric and vapor pressures, temperatures, 
relative liumidities, densities, and wind resultants at  Drcxel, Nebr.-Con. 

ThBLE 4b.-Mean free-air baromtrk  and vapor pressures, temperatures, 
relative humidities, densities, and wind resultants at  Drexel, N e b r . 4 o n .  

December. 

I Resultant wind. Resultant wind. 
Alti- 21;~. I I Tcmperaturc. 

Altl- 
tude 
m. e. I. I Direction. I - ,  ;;.'- 

Donsity. Pres- 
sure. 

Direction. 

- 
g.lm.8 
1.323 
1.256 
1.239 
1.198 
1.157 
1.118 
1.085 
1.025 
0.970 
0.917 
0.868 
0.822 
0.780 
0.738 

m. 
0 

396 
500 
750 

1000 
1' 250 
1' 500 
2' 000 
2' 500 
3' 000 
3'500 
4' OOO 
4' 500 
5: OOO 

mb. 
1,019.5 

969.4 
956.7 
926.9 
898.0 
870.1 
843.1 
791.6 
742.8 
695.7 
652. 1 
611.1 
572.8 
538.7 

' C. 
-5.0 
-4.5 
-4.4 
-3.9 
-3.0 
-2.5 
-2.7 
-4.2 
-6.4 
-8.9 

-11.4 
-14.3 
-17.1 
-18.7 
- 

95 
05.0 
02.0 
91.0 
88.6 
86.2 
83.8 
81.6 
77.4 
73.5 

66.3 
62.9 
59.8 
56.7 

69. a 

I ___- I 

TABLE 4c.- Mean free-air barometric and vapor pressures, tem matures, 
relative humidities, densities, and wind resultants at  Ellendale, &. Dak. 

Spring. 

t I 

. . . . . . . . . . . . . . . . 
0.67 
0.60 
0.44 
0.36 
0.40 
0.46 
0.52 
0.58 
0.58 
0.60 
0.70 
0.68 

J a n u a r y .  68 
65 
64 
63 
62 
60 
58 
56 
55 
57 
58 
80 
68 
67 

...... 
0.6 
0.7 
0.8 
1.4 
2.0 
3.0 
4.7 
6.2 
9.0 

10.7 
13.3 
13. 1 
16.1 

95.5 
91.9 
91.0 
88.8 
86.5 
84.2 
81.9 
77.7 
73.8 
70.1 
66.5 
63.2 
60.0 1 57.0 

9.74 
8. 16 
7.75 
6.93 
6.28 
5.72 
5. 15 
4.12 
3.34 
2.77 
2. n 
1.89 
1.58 
1.09 

- 
Alti- 
tude 

m. s. i. 

Rela- Resultant wind. 
Density. 

m. 
0 

444 
500 
750 

1 M M  
1' 250 
1: 500 
2OOO 
2' 500 
3' OOO 
3' 500 
4' OOO 
4' 500 
5: MM 

Summer. 
- 
1,013.0 

988.2 
956.7 
929.6 
903.1 
877.3 
852.1 
803.6 
757.3 
713.3 
671.4 
631.6 
594.0 
658.1 - 

1,017.0 
970.0 
958.0 
929.7 
902.0 
875.3 
849.2 
798.8 
751.3 
705.8 
863.1 
622.6 
584.1 
548.6 - 

25.2 
23.2 
22.6 
21.2 
19.9 
18.5 
17.0 
13.8 
10.5 
7.1 
3.6 
0.3 

-2.9 
-5.9 

90.8 
87.4 
80.6 
84.6 
82.6 
80.6 
78.8 
75.2 
71.7 
68.4 
65.2 
62.1 
59.1 
56.2 
__ 

- 
95.6 
91.7 
90.7 
88.3 
85.9 
83.6 
81.3 
77.1 
73.3 
69.6 
66.1 
62.7 
59.4 
56.4 

396 

1'250 
1' 500 
2' OOO 
2' 500 
3' 000 
3'500 
4' 000 
4, 500 

500 
750 

1000 

6: 000 

1 I I I ...... . ~ _ _  ~- __ . ...... .. 

February.  
.. . ' -. .. . . . 

-- __ 
n 104.4 

08.6 
97.9 
04.8 
91.7 
88.6 
85.7 so. 8 
76.2 
71.9 
68.0 
64.2 
60.7 
57.5 

44i 

1' 250 
1: 500 

2' m 
3' OOO 
3' 500 
4' Mx) 
4; 500 
5, 

500 
750 

l o o 0  

2000 

Autumn. 

10.06 
9.35 
8. W 
8.11 
7.40 
6.71 
6.10 
5.03 
4.14 
3.40 
2.76 
2.28 
1.82 
1.35 

n . 39i m 
750 

l o o 0  
1: 250 
1,500 
2OOO 
2' 500 d 000 
3' 600 
4' 000 
4' 500 
5: 000 

March. 

100. 9 
95.6 
95.0 
92.1 

86.6 
84.0 
79.4 
75.1 
71.2 
67.3 
63.6 
60.3 
57.1 

89. 2 

__ 

0 
444 
500 
750 

l o o 0  
1' 250 

2OOO 
. 1 : m  

2' 500 
3' OOO 
3' 500 
4' 000 
4' 500 
5; OOO 

I I , 
Winter. ----- 

I 

0 
444 
500 
750 

1000 
1' 250 
1: 500 
2000 
2' 500 
3' OOO 
3' 500 
4' Mx) 
4; 500 



SUPPLEMENT NO. 20. 

Rele, 
tive 
hu- 

rpid- 1ty. 

40 

Vapor 
pres- 
sure. 

TABLE 4c.--Mean free-air barometric and vapor pressures, tem matures, 
relative humidities, densities, and wind resultants at Ellendale, &. Dak- 
Continued. 

October. 

mb. 
1,015.6 

962.4 
955.8 
927.2 
899.3 
872.3 
846.1 
795.9 
748.1 
702.7 
659.6 
619.2 
580.8 
544.3 

TABLE 4c.--Mean free-air barometric and vapor pressures, tern eratures, 
relative humidities,densities. and wind resultants at Ellendale, %. Dak.- 
Continued. 

C. All100 m. 
8.8 __...._.. 
7.5 .___.._.. 
7.4 0.18 
6.6 0.32 
6.0 0.24 
5.2 0.32 
4.5 0.28 
2.1 0.48 

-0.7 0.56 
-3.8 0.62 
-6.9 0.62 
-9.9 0.60 

-13.5 0.72 
-16.7 0.64 

May. 

% 
96.8 
92.2 
91.6 
79.1 
86.6 
84.3 
82.0 
77.8 
73.9 
70.2 
66.7 
63.4 
60.3 
57.2 

- 
Alti- 
tude 

m. s. i. 

yg2" 
1.192 
1.184 
1.152 
1.120 
1.080 
1.080 
1.006 
0.956 
0.808 
0.883 
0.819 
0.779 
0.740 

I Resultant wind. 

mb. 
11.76 
9.54 
9.29 
8.19 
7.44 
6.90 
6.24 
4.98 
3.77 
3.07 
2.37 
1.85 
1.41 

Rela- 
tive 

ity. 

hu- 
mid- 

% kg.lm.8 
93.5 1.208 
89.9 1.162 
89.4 1.157 
87.3 1.129 
85.3 1.103 
83.2 1.076 
81.2 1.050 
77.3 LOO0 
73.6 0.952 
70.0 0.905 
66.3 0.857 
62.9 0.813 
59.6 0.771 

Resultant wind. 

% 
72 
68 
67 
65 
63 
60 
56. 
53 
62 
51 
51 
49 
48 
44 

mb. 
8.31 
7.14 
7.01 
6.47 
5.96 
5.37 
4.77 
3.66 
2.89 
2.20 
1.67 
1.09 
0.51 
0.06 

1 Temporature. 

.......... 
8. 51'E. 
6. 390E. 
6. 27'E. 
S. 11'E. 
8. 60 w. 
S. 12OW. 
S. 25OW. 
S. 36'W. 
S.50"W. 
8. 51" W. 
N.78'W. 
N.59'E. 

Alti- 
tude 

m. s. i. 

........ 
0.8 
0.9 
1.1 
1.6 
2.1 
2.6 
3.6 
5.2 
7.3 
6.8 
7.3 

12.2 

Vapor 

%T 

........... 
N.73'W. 
N.79'W. 
N . W W .  
N.86'W. w. 
S.84.W. 
S. 89OW. 
N.83"W. 
8. 88'W. 
8. 854 w. 
S. 76'W. 
6. ROW. 
8. 77'W. 

-....... 
1.5 
1.6 
2.1 
2.6 
3.4 
4.1 
6.0 
7.8 
9.2 

12.2 
14.1 
15.0 
16.9 

20.42 
16.64 
16.18 
14.40 
13.00 
11.62 
10.45 
8.52 
6.92 
5.41 
4.40 
3.60 
3.44 
3.33 

91.7 1.185 
88.1 1.140 
87.7 1.134 
85.8 1.109 
83.7 1.082 
81.7 1.056 
79.7 1.030 
75.9 0.981 
72.2 0.934 
68.7 0.888 
65.3 0.844 
02.0 0.802 
58.8 0.760 
56.0 0.724 

0 
444 
500 
750 

1 000 
1'250 
1'500 
2'oOO 
2'500 
3'000 
3:500 
4,000 
4 500 
5:000 

1,012.9 22.5 .. 
962.3 19.3 _ _  
956.1 18.9 
928.7 17.0 
901.7 15.6 
875.5 14.4 
849.9 13.1 
800.6 10.1 
753.4 7.2 
709.0 4.4 
666.8 1.5 
626.4 -1.4 
588.2 -6.0 
552.0 -7.8 

.......... 
N.73'E. 
N.81°E. 
8. 70'E. 
6. 31"E. s. 54"W. s. 549 w. 
S. 66" W. 
S. 82OW. 
N.89'W. 
N.87"W. 
N.75" W. 
N.70-W. 
N.67'W. 

.......- 
0.6 
0.5 
0.7 
0.8 
1.1 
1.2 
2.6 
4.6 
6.4 
9.1 

10.5 
15.0 
21.5 

-1.8 
-3.3 
-3.4 
-3.3 

......... ..._..... 
0.18 

-0.04 

,..._...... 
N.52OW. 
N.62'W. 
N.53'W. 
N.64'W. 
N.67' W. 
N.64" W. 
N.64'W. 
N.63'W. 
N . W W .  
N.60-W. 
N.57' W. 
N.38'W. 

........ 
2.5 
2.7 
4.0 
4.4 
6.1 
6.6 
8.3 

10.8 
12.7 
13.Q 
11.9 
18.6 

1.179 ... . ...... . 
1.133 8. 21'E. 
1.128 6. 20"E. 
1.101 8. 9'W. 
1.075 8. 47OW. 
1.048 8. 66' W. 
1.022 5. 74OW. 
0.973 8. 81OW. 
0.928 N.84" W. 
0.884 N.88" W. 
0.844 N.83'W. 
0.802 N.81' W. 
0.760 N.76' W. 
0.721 N.45'W. 

_..... . . 
0.2 
0.3 
0.9 
1.4 
2.0 
2.8 
4.8 
6.8 
8.8 

11.4 
11.7 
14.6 
16.1 

1,018.8 
962.2 
955.3 
925.0 
895.7 
867.6 
840.4 
788.2 
739.2 
692.8 
648.8 
807.0 
567.7 
530.4 

-8.2 
-7.4 
-7.4 
-6.8 
-5.9 
-6.3 
-5.4 
-6.8 
-9.2 

-12.2 
-15.1 
-18.2 
-21.2 
-24.5 

.._...... ..___.___ 
0.71 
0.56 
0.48 
0.44 
0.40 
0.54 
0.62 
0.66 
0.74 
0.58 
0.44 
0.52 

801 
21.30 

71 17.39 
70 16.79 
65 14.47 
62 12.96 
59 11.48 
54 9.84 
51 7.87 
48 6.28 
47 4.93 
48 3.03 
44 2.76 
43 2.46 
41 2.24 

1.339 
1.280 
1.252 
1.209 
1.167 
1.128 
1.093 
1.030 
0.975 
0.825 
0.876 
0.830 
0.785 
0.743 

. . . . . . . . . . . 
N.42.W. 
N. 49' W. 
N.53'W. 
N. 51' W. 
N. 51' W. 
N.55'W. 
N. 57' W. 
N.5V W. 
N.66.W. 
N.W0 W. 
N.79' W. 
8. 73' W. 
8. 77'W. 

...._..... 
0.54 
0.52 
0.40 
0.44 
0.40 
0.48 
0.54 
0.66 
0.52 
0.54 
0.56 
0.68 

.......... 71 
66 
65 
62 
60 

54 
53 
54 
53 
53 
53 
53 

7.72 
6.36 
6.20 
5.48 
4.99 
4.60 
4.17 
3.35 
2.61 
2.11 
1.67 
1.31 
0.96 
0.74 

97.0 1.255 
92.8 1.200 
92.3 1.193 
90.0 1.163 
87.5 1.132 
85.2 1.102 
82.9 1.072 
78.6 1.017 
74.6 0.965 
70.8 0.915 
67.0 0.887 
63.4 0.820 
80.1 0.777 
57.0 0.736 

69 
63 
62 
59 
58 
58 
58 
56 
51 
48 
43 
42 
43 
39 

17.77 
15.01 
14.69 
13.31 
12.18 
11.10 
10.02 
7.68 
5.82 
4.48 
3.41 
2.66 
2.01 
1.46 

.......... 
8. 39'W. 
8.370 w. 
8. 33"W. 
8. 40'W. 
5.49"W. 
8. 54'W. 
6. 70" W. 
9. 83OW. 
9. 8 8 O  W. 
N.87'W. 
N.PBaW. s. 86"W. 
S. 80OW. 

..._.... 
1.4 
1.9 
2.7 
3.1 
3.4 
3.6 
4.0 
5.6 
6.7 
9.5 

10.0 
9.7 

13.3 

........... 
N. 29" W. 
N.42.W. s. 730 w. 
8.650 w. 
8. 77' w. 
8.840 w. 
8.800 w. 
6.84' w. 
N. 89' W. 
8. 870 w. 
N. 79" W. 
N. 62' W. 
N. 67' W. 

... 22.8 
20.8 
20.5 
19.5 
18.2 

15.0 
11.7 
8.7 
5.8 
3.0 

-0.2 
-3.7 
-6.8 

i6.e 

~ __...._.. .......... 
0.54 
0.40 
0.62 

0.64 
0.66 
0.60 
0.58 
0.56 
0.64 
0.70 
0.62 

0.64 

......... ......... 
0.71 
0.56 
0.62 
0.52 
0.52 
0.60 
0.60 
0.60 
0.62 
0.60 
0.62 
0.56 

74 
69 
68 
65 
63 
61 
59 
56 
52 
49 
47 
44 
48 
46 

1.181 
1.136 
1.130 
1.104 
1.077 
1.051 
1.026 
0.978 
0.931 
0.888 

0.843 0.802 
0.782 
0.723 

.._. ..._... 
8. 14* W. 
8. 14.W. 
8. 169 w. 
8. 33.W. 
8. 65.W. 
8. 61' W. 
8. 73.W. 
8. 88.w. 

W. 

N.81. N.85'W. W. 
N.83' W. 
N. 86' W. 

....._.... 
N.50"W. 
N.63'W. 
N.75' W. s. 82" w. 
9. 75'W. 
8. WOW. 
8. 78'W. 
S. 87OW. 
8. 88"W. 
S. 89'W. 
N.62OW. w. 

........ 
0.8 
0.9 
0.7 
1.2 
1.8 
2.6 
4.0 
6.2 
9.1 
9.7 

11.2 
18.0 

1,014.6 
962.7 
956.4 
828.5 
901.2 
874.8 
840.0 
799.3 
752.0 
707.4 
664.7 
624.3 
686.6 

15.2 .. 
14.5 .. 
14.4 
13.7 
12.6 
11.5 
10.3 
7.8 
4.7 
1.2 

-1.7 
-4.9 
-7.1 

Tempersturc. Density. Density. 
Direction. %\: 

-I- -I 
m. 

0 
444 
500 
750 

1000 
1' 250 
11500 
2' 000 
2' 500 
3' 000 
3' 500 
4' 000 
4' 500 
5: 000 
- 

I m. p .  a. 
%60 

60 
60 
59 
59 
60 
60 
60 
59 
61 
58 
55 
51 

I m. p .  a. 

I 

Novem ber. 

I I 1 

June. 

- 
4.87 
4.04 
3.94 
3.60 
3.33 
3.03 
2.77 
2.33 
2.04 
1.72 
1.39 
1.11 
0.83 

_. 

73 
73 
73 
73 
72 
70 
€9 
66 
63 
59 
56 
53 
66 
66 

- 
1. a08 
1.244 
1.236 
1.107 
1.158 
1.121 
1.088 
1.028 
0.973 
0.912 
0.874 
0.828 
0.783 

- 
101.2 
96.2 
95.6 
92.6 
89.6 
86.7 
84.2 
79.5 
75.2 
71.3 
67.6 
64.1 
60.6 

0 
444 
500 
750 

loo0  
lJ 250 
1) 500 
2' 000 
2: 500 
3000 
3: 500 
4, 
4,500 - 
- 

0 
444 
500 
750 

1 W  
1' 260 
1' 500 
2' ooo 
2' 500 
3: 000 
3,500 
4, 000 
4,500 
5, 000 

1,020.3 
964.7 
957.9 
928.0 
899.1 
871.2 
844.2 
792.6 
743.8 
697.8 
654.4 
613.4 
573.9 - 

I 
90 so 
79 
73 
67 
61 
58 
55 
57 
58 
60 
61 
54 

...... 
0.71 
0.76 
0.56 
0.48 
'0.52 
0.60 
0.58 
0.56 
0.58 
0.58 
0.72 
0.56 

-. . 
-2.9 
-2.7 
-3.1 
-4.7 
-7.0 
-9.6 
-12.4 
-15.4 
-17.9 

-0.16 
-0.08 

0.16 
0.32 
0.46 
0.50 
0.58 
0.60 
0.50 

iber. July. Dec - 
0 

444 
500 
760 

1000 
1'250 
1' 500 
2' 000 
2' 500 
3) 000 
3' 500 
4'000 
4'500 
5: w 

- 
1,013.5 

963.1 
956.9 
929.6 
902.9 
876.9 
851.4 
802.8 
756.5 
712.3 
670.5 
629.9 
592.5 
556.6 

- 
24.0 
21.1 
20.7 
19.3 
18.1 
17.0 
16.0 
13.3 
to. 2 
6.9 
3.2 
0.3 

-1.9 
-4.5 

- 
91.2 
87.6 
87.2 
85.2 
83.1 
81.1 
79.0 
75.3 
71.8 
68.4 
65.2 
62.0 
58.8 
56.8 

I 

92 
83 
82 
76 

. m  
64 
61 
57 
57 
58 
57 
55 
50 
48 

3.50 
3.05 
3.02 
2.86 
2..76 
2.68 
2.47 
2.00 
1.64 
1.27 
0.97 
0.72 
0.60 
0.32 

..... _.. 
3.2 
3.3 
4.8 
5.7 
6. 6 
7.9 
8.6 

10.6 
12.8 
14.8 
15.0 
16.2 
16.3 - 

. . . . . . . . , . . . . . . . . 
'0.00 

-0.24 
-0.36 
-0.24 

0.04 
0.28 
0.48 
0.60 
0.58 
0.02 
0. 60 
0.66 - I I 1 

Auguat. Sprlng. - 
0 

444 
500 
750 

l o o 0  
1' 250 
1' 500 
2' ooo 
2' 500 
3' ooo 

4) 500 
5: 000 

5% 
- 
- 

0 
444 
500 
7w 

l o o 0  

2000 

1: 250 
1, boo 
2' 500 
3) 000 
3'500 
4: 000 

2E 

,, 015.3 
961.8 
955.2 

8.1 
5.4 
5.1 
3.8 
2.8 
1.7 
0.7 

-1.7 
-4.4 
-7.2 
-9.8 

-12.5 
-16.3 
-18.7 

..... 
0.7 
0.6 
0.7 
1.0 
1.6 
2.3 
3.6 
6.3 
6.8 
7.9 

10.1 
9.3 

11.0 

91.7 
87.8 
87.3 
85.1 
83.1 
81.2 
79.3 
75.6 
72.0 
68.5 
65.2 
02.0 
59.0 
56.0 
- 

1.185 
1.135 
1.129 
1. 100 
1.074 
1.048 
I. 025 
0.978 
0.932 
0.888 
0.842 
0.802 
0.763 
0.724 
- 

0 
444 

1,013.1 
982.6 
956.5 
629.1 
902.3 
876.4 
851.1 
802.1 
755.4 
710.9 
668.8 
628.9 
590.8 
554.0 

.._ 
500 
750 

1000 ;: g 
2' ooo 
2' 500 
3' ooo 
3'500 
4' 000 
4' 500 
5: 000 

926.3 
898.0 
870.6 
R44.0 

-- 
September. Summer .  

- 
12.15 
10.72 
10.58 
9.77 
8.93 
7.95 
7.11 
6.69 
4.92 
4.28 
3.75 
3.35 
3.08 - 

- 
91.6 
87.8 
87.4 
86.4 
83.3 
81.3 
79.3 
75. 6 
72.0 
68.6 
65.2 
62.0 
58.0 
55.0 

23.1 
20.4 
243.0 
18.6 
17.3 
16.0 
14.7 
11.7 
8.7 
5.7 
2.6 

-0.4 
-3.6 
-6.3 

19.83 
16.35 
15.89 
14.08 
12.71 
11.40 
10.10 
8.02 
6. 34 
4.94 
3.01 
3.00 
2.63 
2.34 

. . . . . . . . 
0.4 . 
0.6 
1.1 
1.6 
2.2 
2.5 
3.8 
6.7 
7.2 

10.0 
10.6 
11. 6 
14.4 

...... 70 
65 
64 
62 
61 
59 
56 
51 
53 
65 
54 
55 
55 - 

0 
444 
boo 
750 

1 M X )  
1' 250 
1' 500 
2' OOO 
2' 500 
3'000 
3' boo 
4' wo 
4: boo 

...... 
0.18 
0.28 
0.44 .. .. 
0.44 
0.48 
0.50 
0.62 
0.70 
0.58 
0.64 
0.44 



R0l* 
tive 
hu- 
mid- 
ity. 

Vapor 
pres- 
sure. 

Temperature. 

ROl9- 
tive 
hu- 
mid- 
ity. Direction. -- 

m. p .  E .  o C. 
14.4 
13.6 
13.0 
11.8 
10.7 
9.7 
8.9 
R.1  
6.1 
3.6 
1.5 

-1.1 
-3.8 
-5.4 
-1.0 

At1100 m. .......... .......... 
0.55 
0.48 
0.44 
0.40 
0.32 
0.32 
0.40 
0.50 
0.42 
0.52 
0.54 
0.32 
0.32 

mb. 
8.44 
7.30 
7.18 
6.62 
6.08 
5.46 
4.89 
3.90 
3.29 
2.74 
2.27 
1.85 
1.47 
1.02 

% 
97.4 
92.7 
92.1 
89.5 
86.9 
84.5 
82.2 
77.9 
74.0 
70.3 
66.7 
63.4 
60.1 
57.0 

%9 
67 
65 
61 
57 
53 
49 
46 
37 
35 
31 
30 
28 
28 
28 

gbi5 
10.95 
10.39 
9.04 
7.94 
6.96 
6.05 
5.30 
3.64 
2.91 
2.30 
1.95 
1.77 
1.72 
1.68 

kg./m.a 
1.228 
1.211 
1.199 
1.169 
1.139 
1.110 
1.080 
1.051 
0.997 

0.897 
0.851 
0.808 
0.763 
0.720 

0.947 

m. p .  s. 

S. 13"E. 1.4 
S. W E .  2.3 
S. 2'E. 4.3 
8. 14' W. 4.5 
S. 26" W. 4.8 
S.38'W. 5.2 
8.  44OW. 5.7 
6. 58'W. 6.5 

6. 77' W. 10.0 
5. 85"W. 13.0 
S. 87'W. 14.3 
N.86" W. 14.9 
N.67' W. 19.1 

................... 

s .ww.  9.6 

at1100 m. 

0.18 
0.20 
0.16 
0.24 
0.32 
0.44 
0.54 
0.80 
0.60 
0.62 
0.56 
0.64 

......... ......... 
7 7  

71 
70 
67 
84 
80 
57 
53 
54 
55 
55 
55 
52 
48 

m. 
0 

141 
250 
500 
750 

1ooo 
1'250 
1:500 

2% 
3'000 
3'500 
4:OOO 
4,500 
5,000 

mb. 
1017 6 
1 : ~ : 7  

987.9 
958.9 
930.7 
903.2 
876.4 
850.3 
800.2 
752.8 
707.6 
664.8 
623.7 
588.6 
550.3 

.................. 
N.58.W. 
N.67'W. 
N.69'W. 
N.76'W. 
N.81°W. 
N.81'W. 
N.82'W. 
N.77'W. 
N.81'W. 
N.81°W. 
N.8Z0W. 
N.76"W. 
8. 78OW. 

1.7 
1.7 
2.1 
2.7 
3.3 
4.3 
5.9 
8.0 

10.1 
11.6 
11.8 
13.8 
16.1 

1.348 
1.212 
1.263 
1.221 
1.178 
1 138 
1:102 
1,039 
0.982 
0.930 
0.880 
0.832 
0.787 
0.743 

............. 
N.40'W. 
N. 44' W. 
N. 49' W. 
N.50'W. 
N 51. W. 
N:88* W. 
N. 57' W. 
N.590 w. 
N. 62" W. 
N.55'W. 
N. 66' W. 
N.80' W. 
S. 81' W. 

2.96 
2.65 
2.62 
2.46 
2.39 
2.32 
2.18 
1.85 
1.52 
1.18 
0.89 
0.69 
0.52 
0.37 

104.3 
98.4 
97.7 
94.4 
91.1 
88.0 
85.2 
80.3 
78.0 
71.9 
88.1 
64.4 
80.8 
57.5 

1,020.4 
963.3 
956.3 
925.8 
896.2 
867.8 
840.4 
788.0 
738.7 
692.1 
648.3 
808.6 
587.2 
526.8 

-9.7 .......... 
-9.5 ......... 
-9.5 0.00 
-9.2 -0.12 
-8.3 -0.36 
-7.6 -0.28 
-7.6 0.00 
-9.0 0.28 

-11.2 0.44 
-13.9 0.54 
-16.6 0.54 
-19.2 0.52 
-21.9 0.54 
-24.8 0.58 

92.8 
91.6 
90.7 
88.8 
86.6 
84.4 
82.2 
80.0 
76.0 
72.2 

65.3 
62.2 

e a 6  

1.199 .............. 
1.185 6. 10'W. 
1.173 S. 9" W. 
1.148 9. 14OW. 
1.120 s. 22-w. 
1.091 S.280W. 
1.063 S. 41"W. 
1.035 S.42OW. 
0.982 S. 51'W. 
0.933 8. 56' W. 

0.844 S. 48' W. 
0.804 S. W W .  

0.888 s. mow. 

................... 
N.48'W. 1.3 
N.57'W. 1.3 
N.68'W. 1.8 
N.74'W. 2.3 
N.75'W. 3.1 
N.76'W. 3.9 
N.790W. 5.4 
N.76'W. 7.5 
N.78'W. 9.3 
N.75'W. 11.2 
N.76"W. 12.0 
N.77'W. 12.5 

I 8. 89OW. 14.1 

24.4 .......... 
23.0 .......... 
22.0 0.92 
19.9 0.84 
18.6 0.52 
17.2 0.56 
16.2 0.40 
15.0 . 0.48 
12.5 0.50 
10.0 0.50 
7.5 0.50 
4.6 0.58 

73 
74 
75 
76 
74 
72 
68 
65 
57 
51 
40 
44 

1.176 
1.162 
1.152 
1.128 
1.102 
1.076 
1.049 
1.024 
0.974 
0.925 
0.881 
0.838 

............... 
S. 9'E. 
S. 4'E. 
s. 40 w. 
s. 70 w. 
S. BOW. 
S. 25'W. s. 34.W. 
S. 34'W. 
9. 45'W. 
9. 50°W. 
5. 59'W. 

1.168 
1.156 
1.146 
1.122 
1.697 
1.071 
1.046 
A022 

0.974 0.927 
0.881 
0.836 
0.793 

........... 
S. 29.E. 
9. 30. E. 
8. 19' E. 
8. 18. E. 
5. 14. E. 
8. 5'E. 
S. 7'E. 
S. s. 5. 7.E. w. 
S. 38' We 
8. 52. W* 
9. 52. W. 

......... 71 ......... 71 
1.01 71 
0.84 70 
0.80 69 
a60 09 
0.56 69 
0.68 68 
0.54 61 
0.48 52 
0.52 40 
0.44 31 
0.44 31 

24.00 
22.82 
21.81 
19.67 
17.92 
10.28 
15.04 
13.51 
10.29 
7.59 
5.47 
4.43 
4.19 

Rela- 
tive 
hu- 
mid- 
ity. 

Vapor 
pres- Density. 
sure. 

mb. 
9.70 
8.62 
8.06 
7.45 
6:99 
6.33 
5.60 
4.88 
3.97 
3.46 
3.00 
2.57 
2.23 
2.13 ........ 

% kgJm.8 
97.8 1.264 
96.4 1.247 
95.3 1.232 
92.8 1.200 
90.0 1.164 
87.4 1.130 
84.9 1.098 
82.6 1.068 
78.0 1.008 
73.8 0.955 
70,O 0.806 
66.3 0.857 
62.9 0.813 
59.5 0.770 
56.6 0.731 

c. 
8.0 
7.1 
6.8 
6.7 
5.7 
5.6 
5.1 
4.5 
3.3 
1.5 

-0.6 
-3.1 
4 . 9  
-8.5 
-11.9 

AtllLM m. ......... ......... 
0.28 
0.44 
0.00 
0.04 
0.20 
0.24 
0.24 
0.36 
0.42 
0.50 
0.56 
0.52 
0.68 

.................. 
N.1VW. 
N.13'W. 
N.36* W. 
N.57'W. 
N.65'W. 
N.68'W. 
N.68-W. 
N.65-W. 
N. 71' W. 
N.72'W. 
N.76'W. 
N.81°W. 

W. 
N.44.W. 

2.1 
2.2 
1.9 
2.3 
2.5 
3.5 
4.2 
5.0 
5. 8 
8.2 

10.7 
11.2 

13.0 
9.2 

__ 
1 160 ................... 
1:147 8. 15. w. 
1.138 9. 18' W. 
1 114 S. 25'W. 

1.089 1.064 S. S. 32.W. 29' W. 
1.039 S. 31' W. 
1.015 S. 28' W. 
0.968 8. 26' W. 
0.923 8. 17. w. 
0.878 S. 22.W. 
0.835 6.100 w. 

3.3 
4.0 
5 7 

6.1 5.5 
5.4 
5.9 
5.1 
7.3 
8.0 
8.6 

0 1,015.4 
141 999.4 
250 987.3 
500 959.6 
750 932.6 

1000 906.2 
1'250 sa6 
1'500 855.5 . 2'ooo 807.1 
2'500 760.9 
3'000 717.1 
3;500 674.1 

28.8 
27.4 
28.4 
24.3 
23.0 
21.7 
20.2 
18.7 
15.7 
12.7 
10.3 
7.5 

75 
75 
75 
76 
72 
68 
68 
68 
68 
86 
56 
42 

28.50 
27.08 
25.84 
23.07 
20.09 

.17.57 
16.06 
14.68 
12.33 
10.10 
7-45 
4.70 

1.165 
1.152 
1.142 
1.118 
1.091 
1.065 
1.039 
1.015 
0.888 

0.923 0.878 
0.835 
0.796 

- 
................... 
S. 22.W. 3.3 s. 20. w. 4.3 
S. 22' W. 6.3 s. 22'W. 6.7 
S. %OW. 7.0 s. 28' w. 7.6 
S. 213' W. 6.9 
6.23. W. 6.2 

8. s. 32' 35. W. w. 5.9 a4 
8. 58' W. 4.6 
N.23. W. 14.1 

......... ......... 
0.92 
a80 
0.44 
0.44 
a44 
0.M) 
0.60 
0.58 
0.52 
0.52 
0.78 

80 
81 
82 
83 
79 
74 
70 
69 
69 
09 
67 
04 
51 

................... 
N.52'W. 
N.56'W. 
8. W W .  

8. 79.W. 
W. 

N.81'W. 
N.17'W. 
N.87'W. 
8. 87'W. 
9. 69.W. 
N.34' W. 

9. 67OW. 

0.9 
0.8 
1.4 

4.1 
4.8 
6.3 
8.3 
9.1 

12.6 
14.6 
10.1 

2.6 

......... ......... 
0.46 
0.56 
0.28 
0.16 
0.24 
0.28 
0.40 
0.46 
0.60 
0.40 
0.58 

75 9.97 
73 0.31 
71 8.91 
69 7.93 
65 7.23 
BO 6.40 
55 5.56 
50 4.87 
46 3.69 
42 2.92 
39 2.37 
93 1.60 
26 1.07 

0 
141 
250 
500 
750 

1 018.9 
1:OOl.S 

988.9 
959.2 
830.6 

TABLE 4d.--Mean free-air barometric and vapor pressures, tern eratures, 
relative humidities, densities, and wind resultants at Groesbec f , Tex.- 

TABLE 4c.--Meun free-air barometric and vapor pressures, tern eratures, 
relative humidities, densities, and wind resultants at Ellendale, fi, Dak.- 
Continued. Continued. 

March. Autumn.  

* I Resultant wind. Resultant wind. 
Vapor 
pres- 1 Density. 
sure. 

Alti- 
tude 

m. s. i. 
Pres- 
sure. Direction. 

Density. Temperature. 

-I- -1-1- ---I- - 
Lg./m.: 
1.259 
1.198 
1.191 
1.157 
1.124 
1.093 
1.063 
1.008 
0.957 
0.908 
0.883 
0.820 
0.777 
0.738 

-I- 
% 
95.0 
93.7 
92.7 
90.4 
88.1 
85.8 
83.6 
81.3 
77.1 
73.2 
69.4 
65.8 
62.3 
59.0 
55.7 
- 

m. 
0 

444 
500 
750 

1 w O  

1' 600 
1' 250 

2' ooo 
2) 500 
3' ooo 
3' 500 
4' ooo 
4' 500 
5: ooo - 

mb. 
1,016. 8 

963.3 
956.7 
927.9 
899.9 
872.8 
846.5 
796.0 
748.0 
702.7 
659.6 
619.0 
580.5 
544.0 

c. 
7.4 
6. 2 
6. 1 
5. 6 
5.2 
4. 6 
3.8 
1.6 

-1.1 
-4.1 
-7.1 
-10.2 
-13.0 
-16.2 

I I 

Winter. Aprll. 
87 
80 
79 
74 
68 
63 
60 
58 
57 
58 
55 
54 
50 
47 

...... 
3.4 
3.8 
8.3 
6.3 
7.3 
8.5 

10.2 
12.6 
14.6 
17. 1 
15.4 
15.1 
16.1 

0 
444 
500 
750 

1 O O O  
1' 250 
1' 500 
2' OOO 
2' 500 
3'000 
3' 500 
4' ooo 
4' 500 
5: ooo 

0 
141 
250 
500 
750 

1 O O O  
1' 250 
1' 500 
2' ooo 
2' 500 
3' OOO 
3' 500 
4: OOO 

1,012.8 
996.3 
983.8 

19.5 
18.4 
17.6 
15.5 
14.2 
13.4 
12.6 
11.8 
9. 8 
7.3 
4.4 
1. 6 

-2.0 

......... ......... 
0.73 
0.84 
0.52 
0.32 
0.32 
0.32 
0. $0 
0.50 
0.58 
0.56 
0.72 

65 
65 
65 
65 
64 
59 
53 
48 
43 
41 
39 
48 
57 

15.05 
14.07 
13.40 
11.83 
10.60 
9.10 
7.74 
6.35 
4.91 
3.88 
3.05 
2.66 
2.44 

..... 
2.9 
3. s' 
5.5 
6.0 
6. 2 
6.5 
7.0 
8.2 
9.5 

13.8 
12.8 
14.4 

955.1 
927.4 ..... 
600.3 
874.2 
848.4 
799.2 
752.3 
708.0 
666.3 
626.5 

May. Annual. 
- 
... 
... 

- 
0 

444 
500 
750 

l o o 0  
1' 250 
1' 500 
2' ooo 
2' 500 
3'000 
3' 500 
4, ooo 
4: 500 
5, - 

1,011.7 
995.5 
983.3 
955.2 
927.9 
901.3 
875.4 
850.1 
801.4 
755.1 
711.4 
669.0 - 

21.45 
20.44 
19.52 
17.54 
15.67 
14.01 
12.27 
10.76 
8.01 
6. 22 
4.90 
3.93 

90.9 
89.9 
89.1 
87.3 
85.2 
83.2 
81.1 
79.2 
75.3 
71.6 
68.1 
64.8 

..... 
1.8 
2.5 
3.5 
4.4 
5.3 
5.7 
5.7 
5.5 
6.2 
6.5 

10.3 

1,016.4 
962.8 
956.2 
927.3 
899. 1 
871.9 
845.5 
794.8 
746.7 
701.1 
858.0 
617.0 
578.4 
541.6 

7.2 
5.6 
5.4 
4.7 

9.74 97.4 
8.16 92.8 
7.97 92.2 
7.15 89.7 

77 
72 
71 
88 
65 
62 
60 
58 
57 
57 
56 
55 
54 
52 

....... ....... 
0.36 
0.28 
0.20 
0.24 
0.32 
0.44 
0.54 
0.58 
0.56 
0.56 
0.56 
0. 60 

250 
500 
750 

1000 
1' 250 
1' 500 
2' ooo 
2' 500 
3' Ogo 
3: 500 

_. . 
4.2 
3. 6 
2.8 
0. 6 

-2.1 
-5.0 
-7.8 

-10. 6 
-13.4 
-16.4 June. , - 

26.9 
25.4 
24.3 
22.2 
20.7 
19.2 
17.8 
10.1 
13.4 
11.0 
8.4 
6. 2 
4.0 - 

........ 
2.5 
3.0 
4.1 
4.2 
4.4 
4.0 
3.9 
3.0 
3.0 
3.9 
7. 9 
7. 6 - 

TABLE 4d.--Mean free-air barometric and vapor pressures, tem eratures, 
relative humidities, densities, and wind resultants at GroesbeJ, Tex. 

0 
141 
250 
500 
750 

1 O O O  
1' 250 
1: 500 
2000 
2' 500 
3' OOO 
3' 500 
4; ooo 

1,014.9 
998.8 
988. 6 
958. 6 
931.3 
904.7 

853.5 
804.7 
758.2 
713.7 
672.1 
632.3 

878 8 
7 

Alti- 
tude 
m. a. I. 

- 
Pres- 
sure. 

~~ 

Resultant wind. 

I Temperature. 

%i4 
81 
78 
75 
71 
65 
60 
55 
48 
47 
43 
42 
40 
38 ..... 

1911. p .  8 .  m. 
0 

141 
250 
600 
750 

1000 

1' 500 
1'250 

2' ooo 
2' 500 
3' Mw) 
3' Mw) 
4' ooo 
4' 500 
a: OOO 

mb. ., 023.3 
.,005.9 

992. 8 
962.8 
933.9 
905.8 
878.7 
852.2 
801.7 
753.8 
708.4 
665.1 
624.0 
585.4 
548.9 - 

July. 

......... ........ 
0.92 
0.84 
0.52 
0.52 
0.60 
0.60 a 60 
0.60 
0.48 
a m  

I I ! 

February. - 
2a 25 
27.10 
28. 06 
23.45 
20.84 

16.15 
14.62 
12.19 
10.14 

0.64 
4.u 

ia 21 

a 28 

- 
0 

141 
m 
500 
750 

lo00  
1' 250 
1' 500 
2' M)o 
2' 500 
3' ooo 
$500 
4: 000 - 

- 
1,015.0 

999.0 
988.8 
959.0 
931.9 
905.5 
879.7 
854.6 
BOB. 3 
760.3 
716.3 
674.3 
633.7 

90. 1 
89.1 
88.3 
88.4 
84.4 
82.4 
80.4 
78.5 
74.8 
71.4 
67.9 
64.8 
61. e 

- 
10. 8 
9.8 
9.3 
7.9 
7.2 
6.8 
6. 2 
6.5 
3.5 
1. 2 

-1.3 
-3.3 
-6.1 

n. 4 
281 
25.1 
23.1 
22.0 
20.9 
19. 8 
18.4 
15.4 
12. G 
9.9 
7.3 
3.5 

w. 4 
95.1 
94.0 
91.7 
88.2 
86.7 
84.3 
82.0 
77.7 
73.7 
88.8 
88.2 
62. B - 
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Direction. 

-- 

TABLE 4d.-Mean free-air barometric and vapor pressures, temperatures, 
relative humgi t ies ,  d e n s i t k ,  and wind resultants at Qroesbeck, Ta.-  

";bw- 
m. p .  8.  

TABLE 4d.-Mean free-air barometric and vapor pressures, temperatures, 
relative humidities, densities, and wind resultants at Groesbeck, Tex.- 
Continued.  

Direction. 

-- 

Continued.  

";>? 
m. p .  8 .  

Summer .  

oC. 
27.7 
26.3 
25.3 
23.2 
21.9 
20.6 
19.3 
17.8 
14.9 
12.1 
9.6 
7.1 
4.1 

September. 

- 1  I 

A1/1Wm. ......... 
......... 

0.92 
0.84 
0.52 
0.52 
0.52 
0.60 
0.58 
0.56 
0.50 
0.50 
0.80 

__ 

Japor 
pres- 
sure. 

AtllOO m. 

0.73 
0.80 
0.60 
0.40 
0.44 
0.40 
0.46 
0.50 
0.50 
0.42 
0.48 

......... 

......... 

Resultant wind. 

mb. 
%80 25.50 

7 9 2 3 . 8 5  
78 22.63 
77 19.96 
76 17.89 
71 15.73 
68 14.05 
64 12.55 
60 10.07 
54 7.72 
49 5.97 
45 4.89 
39 4.11 

Jela- 
tive 

mid- 
ity. 

hU- 

- 
3 5  

76 
76 
76 
73 
70 
69 
68 
66 
62 
54 
45 
39 - 

.................. s. 7'W. s. 7"W. 
S. 14OW. 
S. SOW. s. 19'W. s. 200 w. s. 190 w. 
S. 17'W. s. 22" w. 
S. 32" W. 
S. 38" W. 
N.79"W. 

Resultant wind. 

2.8 
3.5 
4.2 
5.4 
5.4 
5.4 
5.5 
5.0 
5.0 
5.3 
6.6 
5.9 

Rela- I tive I VaDor 

.................. 
S. 21. E. 
S. 18' E. 
S. 16" E. 
S. E. 
S. 4OE. 
S. 8OE. 
S. 9' E. s. 1 0  w. 
S. WE. s. 2'W. 
S. 23O W. 
S. 4O'E. 

Alti- 
tude 

m. s. i. 

1.9 
2.4 
4.1 
4.7 
4.6 
4.3 
3.7 
3.2 
2.9 
2.9 
2.1 
1.7 

Pres- 
sure. 

80 
78 
77 
75 
73 
70 
66 
63 
56 
49 
45 
41 
31 
30 
33 

Density 

19.33 
18.25 
17.45 
15.61 
14.16 
12.64 
11.23 
9.95 
7.56 
5.70 
4.38 
3.48 
2.44 
2.06 
1.90 

Alti- 
tude 

m. s. i. 
- 

m. 

........ ........ 
0.55 
0.56 
0.48 
0.52 
0.44 
0.44 
0.38 
0.44 
0.46 
0.40 
0.50 
0.64 
0.52 

Pres- 
sure. 

- 
mb. 

1,015.3 
999. 2 
987.1 
959.0 
931.7 
905.0 
879.2 
854.0 
805.5 
759.3 
715.5 
674.0 
634.6 

80 20.30 
80 19.36 
80 18.63 
79 16.86 
79 15.65 
78 14.17 
75 12.73 
72 11.27 
60 7.91 
48 5.65 
41 4.19 
35 3.08 
30 2.15 
30 1.71 
30 1.43 

Temperature. 

S. 12" E. s. 40 w. 
S. 16'W. 
S. 21'W. 
S. 3OoW. s. 49'W. 
S. 58'W. 
S. 65OW. 
S. 65" W. s. 77"W. 
S. 63OW. 
N.54"W. 

Density. 

2.9 
3.5 
3.8 
4.0 
4.3 
4.5 
5.1 
5.4 
6.1 
4.5 
9.8 
6.2 

S. 2 V E .  
S. 19'E. 
S. SOE. 

s. 

1.4 
2.7 
5.2 
5.9 

.......... ................... 0 1020.8 9.2 80 9.76 97.1 1.256 
141 1:003.5 8.6 .......... 77 9.03 95.7 1.237 N.45O W. 
250 990.5 8.3 0.28 74 8.63 94.5 1.222 N.64" W. 
500 980.7 7.4 0.36 70 7.80 92.0 1.190 S.67"W. 
750 932.0 7.1 0.12 65 7.13 89.4 1.156 S. 63'W. 

1000 904.1 6.9 0.08 59 6.31 88.8 1.122 S.64'W. 
1'250 877.1 6.3 0.24 54 5.51 84.4 1.091 8. 74OW. 
1'500 850.8 5.6 0.28 50 4.75 82.1 1.061 8.82"W. 
2:oOO 800.5 3.9 0.34 44 3.71 77.8 1.005 S.87"W. 

1.8 0.42 41 3.05 73.7 0.953 S. 87" W. %:! -0.5 0.46 37 2.57 69.9 0.903 S.85OW. 
3:500 664.7 -2.8 0.46 34 2.03 66.2 0.856 S.85OW. 

624.1 -5.5 0.54 31 1.68 62.8 0.812 N.71DW. l g  585.5 -7.6 0.42 29 1.54 59.4 0.768N.67 'W. 
5l000 549.0 -11.0 0.68 ................ 56.4 0.730 N.72'W. 

1.3 
1.1 
2.0 
3.3 
4.3 
5.4 
6.2 
7.6 
8.5 

10.7 
12.4 
10.0 
10.0 
16.9 

.................. 
N.22'E. 
N.53OE. 
S. 33OE. 
S. 56'W. 
S. 71'W. 
$3. 71' W. s. 799 w. w. 
N.89' W. 
N.82'W. 
6. 8 8 O  W. 
N.B4  W. 

W. 
W. 

0.9 
1.0 
0.2 
1.2 
2.4 
2.9 
3.7 
5.8 
8.2 
9.2 

14.2 
12.2 
14.6 
17.3 

~~ 

12.6 
12.2 
11.8' 
10.9 
10.2 
9.7 
9. 2 
X. 6 
6.7 
4.0 
2.2 

-0.6 
-1.8 
-4.8 
-8.1 

.......... 
0.37 
0.36 
0.28 
0.20 
0.20 
0.24 
0.38 
0.42 
0.48 
0.56 
0.24 
0.60 

. 0.66 

.......... 

........ ........ 
0.64 
0.64 
0.40 
0.36 
0.36 
0.40 
0.44 
0.48 
0.48 
0.50 
0.52 
0.48 
0.54 

76 18.02 
75 17.02 
74 16.27 
73 14.57 
70 13.08 
66 11.58 
62 10.29 
59 9.11 
53 7.10 
49 5.59 
44 4.36 
41 3.40 
37 2.68 
36 2.46 
38 2.34 

1.205 ................... 
1.190 6. 8'W. 
1.178 9. 4'w.  
1.151 S. 12O W. 
1.122 s. 22'W. 
1.093 5. 31OW. 
1,086 s. 39'W. 
1.038 S. 46OW. 
0.986 9. 58' W. 
0.937 9. 65'W. 
0,890 S. 70' W. 
0.844 S. 73OW. 
0.802 N.83'W. 
0.759 N.879 W. 
0.720 N.68'W. 

1.0 
1.6 
3.2 
4.0 
4.4 
4.8 
5.0 
6.5 
6.6 
8.2 
9.2 
8.4 

10.2 
14.4 

0 
141 
250 
500 
750 

1,016.8 
1,W.z 

987.7 
959.0 
931.2 

8.8 
8.8 
8.8 
8.5 
8.4 x. 2 
7.6 
6.7 
4.9 
2.7 
0.4 

-2.1 
-4.5 
-6. 1 

.......... 

.......... 
0.00 
0.12 
0.04 
0.08 
0.24 
0.36 
0.36 
0.44 
0.46 
0.50 
0.48 
0.32 

1.256 
1.235 
1.220 
1.185 
1.150 
1.117 
1.086 
1.058 
1.003 
0.951 
0.902 
0.856 
0.811 
0.765 

................... 
N.74" W. 1.2 
S. 72' W. 1.5 
S. 48'W. 3.2 
S. 49'W. 5.0 
5. 50" W. 6.3 
S. 8o'W. 7.5 
S. 64"W. 8.2 
S. 71OW. 9.4 
S. 78"W. 10.1 
S. 74OW. 11.6 
9. 76'W. 12.7 
9. 730 w. 10.0 
N.73' W. 10.0 

16.08 
15.15 
14.43 
12.80 
11.40 
10.02 
8.68 
7.46 
5.51 
4.33 
3.41 
2.84 
2.64 
2.59 
2.55 

92.9 1.201 
91.7 1.186 
90.8 1.175 
88.8 1.148 
86.6 1.120 
84.4 1.082 
82.3 1.054 
80.2 1.036 
76.1 0.984 
72.4 0.936 
68.7 0.889 
65.3 0.844 
62.1 0.803 
58.7 0.759 
55.4 0.717 

5 7  
68 
69 
69 
67 
65 
62 
59 
46 
43 
39 
36 
a5 

~ - -  
mb. % 
12.10 95.3 
11.68 94.6 
11.00 93.3 
10.15 91.0 
9.35 88.6 
8.55 86.2 
7.61 84.0 
6.76 81.8 
4.68 77.3 
3.52 73.4 
2.62 69.7 
2.04 66.1 
1.50 62.9 

.................. 
S. 1°E. 
S. 1"E. 
9. 6OW. 
S. 15'W. 
S. 26OW. 
9. 354 w. 
6. 41'W. 
S. 49' W. s. 5 8 ' ~ .  
8. 6 V W .  
S. 67OW. 
S. 87O W. 
9. We W. 
N.67'W. 

2.1 
2.8 
4.4 
5.0 
5.5 
5.: 
6.2 
6.8 
8.6 

10.3 
11.7 
15.2 
14.6 
19.1 

.................. 
8. 4'W. 
S. W E .  
9. ?OW. 
9. 19. W. 
8.36. S. 47'W. W. 
8. 68'W. 
9.730 w. 
9. 80'W. 
8. 71OW. 
9.64OW. N.@@W. 

1.0 
1.6 
2.7 
3.6 

4.7 4.6 
4.7 
7.4 
8.1 

10.1 

12.5 13.6 

- 
kg. lm.8 

1.173 
1.159 
1.150 
1.126 
1. loo 
1.073 
1.047 
1.021 
0.972 
0.924 
0.880 
0.835 
0.793 

1-1- mb. 
26.92 
25.67 
24.57 
22.06 
19.61 
17.35 
15.75 
14.27 
11.60 
9.27 
7.06 
5.22 
3.92 

% 
90.0 
89.1 
88.3 
86.5 
84.5 
82.5 
80.5 
78.7 
75.0 
71.5 
88.0 
64.6 
61.4 

g.1m.s 
1.164 
1.152 
1.142 
1.118 
1.092 
1.087 
1.041 
1.017 
0.970 
0.924 
0.879 
0.835 
0.794 
__ 

_. 

e. 
25.8 
24.2 
23.4 
21.4 
19.9 
18.9 
17. 8 
16.8 
14.5 
12.0 
9.5 
7.4 
5.0 

m. 
0 

141 
250 
500 
750 

l o o 0  
1' 250 
1' 500 
2' 000 
2' 500 
3' ooo 
3: 500 
4, 000 - 
- 

0 
141 
250 
500 
750 

l o 0 0  
1: 250 
1, 500 

3' 000 
3' 500 
4' ooo 
4' 500 
5: ooo 

2% 

mb. 
1,015.1 

999.1 
986.9 
959.1 
932.0 
905.5 
879.7 
854.5 
806.0 
759.8 
715.7 
073.5 
633.3 

% 
90.7 
89.7 
88.9 
87.1 
85.1 
83.0 
81.0 
79.0 
75.1 
71.5 
68.0 
64.6 
61.4 

I 

October. 
- 
1 017.2 
1:Mw).7 

988.3 
959.6 
931.8 
904.7 
878.5 
852.9 
803.7 
757.0 
712.8 
670.8 
630.9 
592.7 
556.3 - 

92.9 
91.8 
90.8 
88.7 
86.5 
84.2 
82.1 
80.0 
76.0 
72.2 
68.6 
65. 1 
61.7 
58. 6 
55.7 - 

.......... 1 1.202 
1.186 
1.174 
1.146 
1.118 
1.089 
1.061 
1.034 
0.982 
0.933 
0.887 
0.842 
0.798 
0.753 
0.720 

19.8 
18.8 
18.2 
16.8 
15.7 
14.8 
13.9 
13.0 
11.0 
8.7 
6.3 
4.0 
2.0 

-1.1 

- 
,015.6 
969.2 
986.9 

9%. 9 
877.7 
852.2 
803.1 
756.6 
712.4 
670.4 
630.4 
591.9 
555.5 

958 4 
930. 8 

- 
21.0 
20.1 
19.5 
18.1 
16.9 
15.6 
14.5 
13.4 
11.5 
9.3 
7.0 
5.0 
2.5 

-0.7 
-3.3 

.......... 
0.55 
0.56 
0.44 
0.36 
0.36 
0.36 
0.42 
0.46 
0.48 
0.46 
0.40 

1 0.62 
, 0.60 

92.4 
91. 2 
90.3 
88.1 
85.9 
83.9 
81.8 
79.8 
75.8 
72.0 
68.4 
61.8 
61.6 
58.5 
55.4 

1.194 
1. 179 
1.167 
1.139 
1.111 
1.084 
1.058 
1.032 
0.980 
0.931 
0.884 
0.838 
0.796 
0.757 
0.717 

~ 

- 
1.239 
1.221 
1.207 
1.175 
1.144 
1.122 
1.082 
1.052 
0.998 
0.946 
0.898 
0854 
0.806 
0.766 
0.728 

0 

750 
1.000 
1' 250 
1: 500 
2,000 
2,500 
3, 000 
3, 500 . 4,000 
4,500 
5, ooo 

-4.1 I - 
Winter. 

November. 

__- 
1 020.6 
1:003.6 

890.9 
961.5 
933.1 
905.5 
878.8 
852.8 
802.9 
755.6 
710.9 
668.3 

590.1 
553.7 

628. 1 

- 

- 
95.8 
94.4 
93.4 
90.9 
88.4 
86.0 
83.6 
81.4 
77.2 
73.2 
69.5 

62.4 
59.2 
56 .9  

66. a 

12.20 
11. 5l 
11.08 
10.01 
8.94 
8.01 
6.90 
6.03 
4.69 
3.71 
2.97 
2.45 
1.03 
0.71 1 0.67 

0 
141 
250 
500 
750 

?% 
1: 500 

2' 500 
3' 000 
3' 500 
4' 000 
4: 500 
5, 000 

2000 

79 
76 
74 
70 
65 
61 
56 
53 
48 
44 
43 
42 
24 
22 

I 28 

Annual.  

93.2 
92.0 
91.1 
89.0 
86.8 
84.5 
82.4 
80.3 
76.2 
72.4 
68.8 
86.3 
62.0 
58.7 
55.7 

19.0 
18.0 
17.3 
15.7 
14. I 
13.8 
12.9 
11.9 
9.7 
7.3 
4.9 
2.4 

-0.2 
-2.6 
-5.3 - 

December. 

, I I 
- 
97.2 
95. t 
94. : 
91. ( 
89. ( 
86.1 
84. ( 
81. I 
77. ! 
73. ! 
69. ' 
66. ! 
62. ' 
59. ! 
- 

I I 

0 
141 
250 
500 
750 

l o o 0  
1' 250 
1' 500 
2' ooo 
2' 500 
3'000 
3' 500 
4' ooo 
4: 500 

1020.1 

989.9 
960.3 
931.8 
904.1 
877.3 
851.2 
801.1 
753.5 
708.5 
666.2 
625.7 
587.1 

1:002. 9 
9. 80 
9.26 
8.93 

80 
76 
73 
67 
61 
54 
50 
47 
40 
36 
34 
32 
33 
30 

8.04 
7.18 
6.20 
5.38 
4.71 
3.49 
2.79 
2.37 TABLE ie.-Mean freeair  barometric and vapor pressures, temperatures, 

relative humidities, densities, and wind resultants at Leesburg, Qa. 1.94 
1.77 
1.59 January. 

I 1 , - 
Spring. Temperature. 

R s u l t a n t  wind. 
Alti- 
tude 

m. s. i. 
Pres- 
sure. Direction. I 

69 
69 
70 
70 
68 
64 
59 
55 
48 
45 
41 
43 
46 
46 
46 

- 
:g./m.a 
1.232 
1.223 
1.208 
1.176 
1.146 
1.115 
1.086 
1.057 
1. OOO 
0.949 
0.001 
0.865 
0.813 

- 
o c .  
14.9 
14.2 
12. 8 
11.5 
10.6 
9.8 
8.8 
8.0 
6.8 
4.4 
1.9 

-0.7 
-3.7 - 

1 m. p. a. m. 
0 

A t p o  m. ......... ......... 
0.85 
0.52 
0.36 
0.32 
0.40 
0.32 
0.24 
0.48 
0.50 
0.52 
0. 60 

s i  
250 
500 
750 

1,500 
::!E 
?E 
2% 
4,OI-N I 
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Alti- 
tude 

m. s. 1. 

TABLE lie.--Mean free-air barometric and vapor pressures, temperatures, 
relative humidities, densities, and wind resultants at Leesburg, Ga.-Con. 

J uiy-Continued. 

Pros- 
sure. 

TABLE 4e.--Mean free-air barometric and vapor pressures, temperatures, 
relative humidities, densities, and wind resultants at Leesburg, Ga.-Con. 

Pebruary.  

"I?. AtI100m. 
12.9 .......... 
12.1 .......... 
10.4 1.03 
8.4 0.80 
7.0 0.56 
5.7 0.52 
4.9 0.32 
4.8 0.04 
2.9 0.38 
1.0 0.38 

-1.1 0.42 
-3.4 0.46 

- 

rapor 
pres- 
sure. 

9 2  
62 
63 
64 
65 
64 
61 
53 
48 
45 
48 
48 

1 Resultant wind. 

% w.1m.s 
80.9 1.046 
78.9 1.020 
74.9 0.969 
71.3 0.921 
67.7 0.876 
64.5 0.834 
01.4 0.794 

Rela- 
tive 
hu- 
mid- 
ity. 

% 

- 
79 
76 
67 
67 
67 
74 
73 

S. 26'E. 

S. 29' E. 
S. 23' E. 
S. 31"E. 
S. 11'E. 

E. 

s. 28" E. 

I Rela  
tive 

"C. 
18.4 
17.3 
15.3 
12.7 
10.2 
7.2 
4.3 

Resultant wind. 

At/lWm. 
0.44 
0.44 
0.40 
0.52 
0.50 
0. GO 
0.58 

v'apor 
pres- 
sure. 

__ 
mb. 
17.16 
15.54 
12.34 
10.79 
9.58 
9. 16 
8.55 

__ 

m. 
1 250 
1'500 
2'ooo 
2:500 

?E 
4:OOO 

Alti- 
tude 

m. s. i. 

mb. 
881.2 
855.7 
806.4 
759.7 
715.3 
674.1 
635.1 

.................. 
N.72'W. 
N.87'W. 
N.89'W. w. 
N.65'W. 
N.68" W. 
N.63'W. 
N.64" W. 
N.70°W. 
N.74'W. 
N.66'W. 

2.7 
3.4 
4.2 
5.3 
7.3 
8.5 
9.9 

13.0 
14.6 
16.2 
17.1 

28.60 
27.33 
25.30 
23.41 
22.42 
20.26 
17.93 
15.23 
11.97 
9.91 

89.0 1.151 
88.5 1.144 
87.4 1.130 
85.9 1.110 
84.2 1.089 
82.8 1.070 
81.4 1.053 
79.8 1.031 
76.3 0.987 
72.8 0.941 

.................. 
S. 67OW. 
5. 66'W. 
5. MOW. 
S. 46OW. 
S. W W .  
S. 88'W. w. 

W. 
N.68'W. 

4.1 
5.0 
6.1 
5.6 
6.7 
7.6 
9.3 
9.6 
9.8 

1.222 
1.215 
1.199 
1.174 
1.145 
1.115 
1.082 
1.052 
0.994 
0.944 
0.896 
0.849 
0.W 
0.769 

................... 
S. 81' E. 0.4 
8. 45'E. 1.3 
S.34OE. 2.3 
S. 15'E. 3.7 
S. 45' W. 3.5 
S. 67OW. 4.5 
S. 83" W. 4.7 
6 .  now. 7.8 
S. 86' W. 10.7 
S. 82'W. 11.4 
6 .  890 w. 12.7 
N.80"W. 11.7 
S. 68" W. 14.7 

1.168 
1.163 
1.153 
1.132 
1.107 
1.080 
1.054 
1.030 
0.980 
0.932 
0.886 
0.843 

............... 
N. 74' E. 
N. 72" E. 
N. 70' E. 
N. 70' E. 
N. 67' IC. 
N.64-E. 
N. 70' E. 
N. 76" E. 
N. 79" E. 
N.88" E. 
N.55" E. 

28.4 
26.8 
24.0 
21.3 
19.5 
18.2 
16. 9 
15.3 
12.7 
10.3 
8.1 
5.1 

.......... .......... 
1.70 
1.08 
0.72 
0.52 
0.52 
0. GI 
0.52 
0.48 
0.44 
0.00 

62 
61 
61 
60 
52 
47 
39 
33 

14.35 
12.62 
11.49 
10.27 
7.65 
5.97 
4.09 
2.49 

59 
60 
62 
64 
66 
66 
65 
59 
44 
45 
32 
31 
29. 
34 

15.60 
15.06 
13.97 
12.59 
11.43 
10.22 
8.89 
7.42 
4.77 
4.47 
2.91 
2.44 
1.95 
1.9f 

20.9 
19.9 
18.1 
15.7 
14.0 
11.4 
9.8 
8.9 
8.0 
5.5 
3.6 
0.9 

-1.1 
-4.1 

I .......... 
.......... 

1.09 

0.84 
0.64 
0.36 
0.18 
0.50 
0.38 
0.54 
0.52 
0.48 

.................. 
S. 38OW. s. 2 9 0  w. 
S. 37'W. s. 44'W. 
S. MOW. 
S.54'W. 
S. 57'W. 
6 .  76OW. 
S. 84OW. 
8.  880 w. 
S. 68'W. 
9. 55'W. 
S. 68O W. 

2.2 
2.9 
4.3 
5.4 
7.0 
7.4 
8.7 

11.8 
13.4 
16.5 
19.3 
19.5 
18.0 

1.171 
1.164 
1.150 
1.127 
1.101 
1.076 
1.052 
1.028 
0.9SO 
0.932 
0.883 
0.838 
0.797 

........... 
S. 56' E. 
S. 53OE. 
9. 61" E. 
S. 46" E. 
S. 40" E. 
S. 55' E. 
S. 51' E. 
S. 29'E. 
8. 30' E. 

9. s. 350 w. s. 35' w. 

.......... 
1.09 
0.92 
0.64 
0.72 
0.64 
0.88 
0.54 
0.48 
0.34 
0.48 
0.60 

1 1  
73 
77 
79 
81 
83 
80 
G8 
56 
54 
54 

, 59 

1.177 
1.171 
1.157 
1.133 
1.108 
1.082 
1.057 

0.984 
0.937 
0.892 
0.848 
0.808 
0. 768 

1.032 

........... I..- ..... 
5. 55'E. 1.1 
S. 36' E. 1.4 
S. 21' E. 2.0 
9. 31" E. 2.6 
S.24"E. 3.1 
9. 12"E. 4.4 

N.86" W. 3.7 
N.7G0W. 4.4 
N.81'W. 7.0 w. 10.7 w. 12.0 

W. 13.4 

s. loOE. 3.4 

.......... .......... 
1.21 
0.92 
0.68 
0.72 
0. GO 
0.64 
0. GO 
0. 60 
0.60 
0.00 
0.72 
0.66 ... 

83 
64 
66 
69 
71 
74 
77 
79 
75 
72 
78 
84 
90 

20.00 
19.03 
17.26 
15.73 
14.70 
13.72 
12.99 
12.09 
9.38 
7.24 
6.27 
6.33 
6.16 ........... 

1.216 
1.206 
1.187 
1.157 
1 129 
1:im 

0993 0:941 
0.891 
0.846 
0.802 
0.759 

1 073 
1:046 

................... 
N.85" E. 0.9 
S. 64' E. 1.8 
S. 51' E. 2.7 
S 14OE. 2.3 
s: 10' W. 2.3 
S 22" w. 3.0 
S: 40"W. 3.4 

S.88"W. S. 79OW. 6.9 5.6 
9. 830 w. 11.0 
S. 85'W. 12.3 
S. 8O'W. 13.8 
S. 79" W. 13.1 

18.1 
17.6 
113.0 
15.5 
14.2 
12.8 
11.8 
10.8 
8.7 
7.0 
5.2 
2. 9 
0.6 

-1.1 

.......... 

.......... 
0.61 
0.44 
0.52 
0.56 
0.40 
0.40 
0.42 
0.34 
0.36 
0.40 
0.46 
0.34 

1.165 ................... 
1.168 N.70°E. 
1.144 N.84OE. 
1.122 N.8G0E. 
1.W 9. 87' E. 
1.075 S. 73* E. 
1.051 5. W E .  
1.021 9. 74' E. 
0.978 s. 749 E. 
0.931 6.  74'E. 
0.W S. 35* E. 
0.840 9. 20' w. 

1.1 
2.0 
2.8 
3.0 
3.5 
3.7 
3.6 
4.2 
4.3 
2.2 
2.0 

0.795 8. 21' W. ,  6.3 

58 
69 
01 
64 
67 
69 
70 
71 
70 
60 
55 
41 
39 

22.00 
21.68 
20.01 
18.16 
16.85 
15.56 
14.14 
12.83 
10.62 
7.76 
6.75 
4.84 
4.07 

1.244 
1.234 

1.215 1.185 
1.152 
1.118 
1.088 
1.058 
1.002 
0.950 
0.900 
0.852 
0.808 

....... 0.788 

................... 
N.44' W. 1.8 
N.47'W. N . W  W. 2.2 1.9 
N.82' W. 3.1 
S. 88" W. 4.7 
S. 85OW. 6.4 
S. 85'W. 7.3 
S. 86'W. 11.3 
5. 87" W. 12.6 
N.77"W. 12.9 
N.67" W. 15.6 
N.79'W. 14.7 
N.74" N.45"W. W. 17.3 16.0 

12.4 
11.7 
10.8 
8.2 
8.7 
8.8 
8.2 
7.4 
5.8 
3.9 
1.9 
0.0 

-2.8 
-5.9 

........... 62 9.37 .......... 62 9.00 
0.67 61 8.32 
0.56 59 1-42 
0.20 55 6.70 

-0.04 52 6.21 
0.24 51 5.83 
0.32 50 5.53 
0.32 47 4.55 
0.38 44 3.87 
0.40 42 3.32 
0.38 35 2.35 
0.56 34 1.72 
0.62 35 L.60 ................ 34 ....... 

0 
85 

250 
500 
750 

1,ooO 

1,016.9 28.5 ........... 68 26.50 90.0 1.164 ................... 
1 ,Mn.Z  27.5 .......... 70 25.56 89.4 1.167 6.  7'W. 2.4 

988.7 25.4 1.27 74 23.85 88.4 1.144 8 . 3 " W .  3.5 
961.0 23.0 0.96 78 21.94 86.7 1.121 S. 1'E. 4.4 
933.9 21.1 0.76 81 20.44 84.8 1.097 9. lo W. 4.9 
907.3 19.5 0.84 82 18.95 82.9 1.072 8.18'E. 7.0 

- 
V e l w  

ity. ~ 

Pres- 
sure. 

- 
mb. 

1 017.0 

987.3 
958.1 
929.3 
901.1 
873.7 
847.4 
796.8 
749.0 
703.3 
660.5 

1:oOS.S 

Density. Temperature. Dcnsity. Temperature. hu- 1 mid- 
ity. Direction. 

-I- 
mb. 
9.80 
9.31 
8.53 
7.58 
7.17 
6.39 
5.71 
4.94 
3.94 
3.33 
2.83 
1.88 
- 

I m. p .  8.  m. 
0 

85 
250 
500 
750 

1, 000 
1 250 
1'500 
2' OOO 
2'500 
3' ooo 
3: 500 

m. p .  s. . 
6.7 
7. 6 
7.8 
7. 6 
8.0 
5.4 
6.9 

August .  

0 
85 

250 
500 
750 

fZ 
1' 500 
2' ooo 
2: 500 - 

-- 
0 

85 
250 
500 
750 

l o o 0  
1' 250 
1' 500 
2' ooo 
2: 500 
3, ooo 
3, 500 

1 016.9 
1:007.3 

988.7 
961.4 
934.4 
907. 6 
881.2 
856.5 
808.4 
761.9 

L_ 

..........I I 62 
63 
65 
70 
78 
84 
87 
85 

1 85 
I 87 

31.5 
30.6 
28.8 
25.9 
23.1 
19.9 
16.3 
14.4 
10.8 
7.7 

March.  
.......... 

1.09 
1.16 
1.12 
1.28 
1.44 
0.76 
0.72 
0.62 

- 
0 

85 
250 
500 
750 

1 000 
1' 250 
1' 500 
2' ooo 
3' OOO 
3' SM) 
4' wo 

2' 500 

4: 600 

1 021.2 

991.6 
962.7 
934.2 
906.3 
879.1 
852.7 
801.8 
754.1 
708.7 
665.4 
625.6 
586.7 

1: 011.1 

- 

..........I I 
11.23 
10.86 
10.06 
8.91 
7.98 
7.37 
6.71 
6.13 
4.71 
4.28 
3.65 
2.71 
2.28 
1.81 

94.5 
94.0 
92.7 
90.8 
88.6 
86.2 
83.6 
81.4 
76.9 
73.0 
69.3 
65.7 
62.6 
59.5 
__ 

- 
92.4 
91.8 
90. 7 
88. 6 
86.5 
84.8 
82.8 
80.7 
76.2 
72.3 
68.6 
65. a 
61.8 
58.6 
- 

56 
57 
58 
60 
58 
56 
51 
49 
40 
44 
46 
37 
47 
58 

16.8 
15.8 
14.1 
11.7 
10.3 
9.3 
9.3 
8.5 
7.3 
4.8 
2.0 

-0.5 
-4.1 
-7.5 

..... 
0. 86 .. 
0.56 
0.40 
0.00 
0.32 
0.24 
0.50 
0.56 
0.50 
0.72 
0.68 

1 I I I I 

September .  

1 018 2 
1: 008: 5 

989.9 
961.9 
934.7 
907.6 
881.6 
856.2 
806. 7 
760.5 
716.5 
674.1 

I 
90. 3 
90.0 
89.2 
87.5 
85.6 
83.5 
81.5 
79. 6 
75.8 
72.1 
88.5 
65.2 

..... 
4.3 
6.1 
7.3 
7.4 
8.5 
8.0 
8.1 
7. 7 
8.1 
9.1 
9.8 

April. 

0 
85 

250 
500 
750 

l o 0 0  
1: 250 
1500 

2 500 
2: OOO 

3' ooo 
3' 500 
4' ooo 
4: 500 

I - 
October. - 

90.5 
90.0 
89.0 
87.1 
85.1 
83.2 
81.3 
79.5 
75.8 
72.1 
68.3 
64.8 
61.6 
- 

_. 

94.0 
93.2 
91.8 
89.5 
87.3 
85.2 
83.0 
80.9 
76.8 
72.8 
88.9 
65.4 
62.0 
58.7 - 
- 
96.2 
95.5 
94.0 
91.7 w. 1 
86.5 
84.1 
81.8 
77.5 
73.5 
69.6 
65.9 
62.5 
59.4 ..... 
.- 

- 
0 

85 
250 
500 
750 

loo0  

1: 500 
Zoo0 

1' 250 

2' 500 
3' ooo 
3: 500 
4, ooo - 
- 

0 
85 

250 
500 
750 

l o o 0  
1' 250 
1' 500 
2' ooo 
2' fm 
3' 000 
3' 500 
4' OOO 
4: 500 
- 

~ 

0 
85 

250 
500 
750 

l o 0 0  
1'250 

2'590 

1' 500 
2'OOO 

3'000 
3' 500 
4' OOO 
4'500 
5: ooo 

1 018.6 

990.3 
1: 008.9 

962. 2 

.......... 1 I? I 24.30 ........ 
1.4 
2.4 
3.8 
3.5 
2.7 
2.9 
3.3 
3.1 
4.0 
1.8 
2.2 

14.2 

27.4 
26.2 
24.4 
22.1 
20.5 
18.7 
17.1 
15.4 
12.7 
10.3 
8.6 
6. 2 
3.2 

23.45 
22.07 
20.51 
19. OB 
17.49 
16.04 
13.85 

934.8 
608.0 
881.9 
856.6 
807.4 
760.4 
716.3 

I I # 

May. 9.81 
6.84 
5. 79 
4.82 
4.32 

0 
86 
250 
500 
760 

1 O O O  

1'500 

2' 500 

1' 250 

2' OOO 

3' OOO 
3' 500 
4' OOO 
4: 500 - 

25.5 
24.3 
22.3 
20.0 
18.3 
16.5 
15.0 
13.4 
10.7 
7.4 
4.4 
1.4 

-2.2 
-5.5 

673.9 
633.6 

I I 1  

November. 
I I I 

I 

1 020.5 

991.1 
962.4 
934.4 
907.2 
880. 6 
854.8 
.805. 0 
757.8 
713.1 
670.9 
630.8 
593.1 

1: 010.4 
12.30 
12.14 
11.82 
11.35 
10.44 
9.56 
8.46 
7.59 
5.92 
4.20 

.3.05 
2.13 
2.44 
1.88 

59 
00 
61 
63 
64 
65 
62 
58 
55 
46 
40 
43 
45 
42 

I I I 

June. 
f 

- 
90.1 
89.6 
88.5 
86.8 
85.0 
83.1 
81.3 
79.4 
75.7 
72.0 
68.4 
65.0 
61.5 

0 
86 
250 
500 
750 

l o o 0  
1' 250 
1' 500 
2' wo 
2' 500 
3' OOO 
3' 500 
4: ooo 

..........I 1 017.7 

989.3 
961.6 
934.4 
807.7 
881.6 
856. 2 
806.9 
700. 2 
715.8 
673.8 
633.9 

1: 008.0 
28.8 
27.8 
25.8 
23.3 
21.2 
19.3 
17.5 
15.8 
12.8 
10.3 
8. 1 
5.7 
3.8 

.......... 
1.21 
1.00 
0.84 
0.77 
0.72 
0.6s 
0.00 
0. 50 
0.44 
0.48 
0.38 

December. 
-_c 

I I I 

July. 



I 

Rela- 
tive 
hw 
mid- 
ity. 
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Vapor 
pres- 
sure. 

.__- 

TABLE 4e.--Mean free-air barometric and vapor pressures, temperatures, 
relative humidities, densities, afid wind resultants at Leesburg, Ga.-Con. 

% 86 
82 
81 
76 
71 
63 
55 
49 
42 
42 
47 
47 
45 

TABLE 4f.--Mean .free-air barometric and vapor pressures, temperatures, 
relative humidities, densities, and wind reaultanta, at Royal Center, Ind. 

January. 

mb. 4.82 
4.06 
3.92 
3.43 
3.12 
2.68 
2.35 
2.05 
1.66 
1.52 
1.43 
0.98 
0.80 

:g./m.a 
1.324 
1.287 
1.283 
1.248 
1.195 
1.171 
1.134 
1.099 
1.035 
0.975 
0.923 
0.875 
0.828 

........... 
S.58OW. 
S. 59OW. 
S. 02' W. 
S. 66' W. 
S. 73' W. 
8. 77' W. 
8.800 w. 
S. 79" W. 
N.89'W. 
N.89-W. 
8. 67' W. 
S. 45' W. 

"C. 
21.1 
20.0 
18.2 
15.8 
14.2 
12.7 
11.7 
10.6 
8.9 
6.2 
3.6 
0.9 

-2.4 
-5.4 

Al/lw nk. 

1.09 
0.96 
0.64 
0.60 
0.40 
0.44 
0.34 
0.54 
0.52 
0.54 
0.66 
0.60 

.......... .......... 
yo 

92.6 
92.1 
90.9 
89.0 
86.9 
84.8 

80.5 
76.3 
72.5 
68.9 
65.4 
62.2 
59.0 

82.6 

kg.lm.3 
1.198 
1.190 
1.175 
1.151 
1.124 
1.097 

1.041 
0.987 
0.938 
0.890 
0.845 
0.804 
0.763 

1.068 

.................. s. 100 w. 
S. 2' W. s. 90 w. 
S. 15" W. s. 370 w. s. 44" w. 
S. 54" W. s. 77'W. s. 87OW. s. 87" w. 
S. 78" W. 
S. 81" W. 
S. 74'W. 

0.9 
1.6 
2.5 
3.5 
4.3 
5.1 
5.6 
8.0 

10.0 
12.8 
14.8 
13.0 
15.2 

1.299 
1.273 
1.270 
1.238 
1.203 
1.166 
1.132 
1.088 
1.030 
0.977 
0.922 
0.873 
0.825 

................... 
S. 79" W. 2.1 
S. 74" W. 2.3 
S. MOW. 3.6 
8. 52OW. 4.8 
9. 03' W. 5.5 
6. 72'W. 7.7 
S. 72OW. 8.9 
6. 78' W. 9.8 
S. 81'W. 11.6 
S. 81' W. 11.6 
9. 89OW. 16.6 
S. 83" W. 17.7 

1,019.1 
990.7 
987.5 
956.8 

-0.3 
-2.3 
-2.5 
-4.2 

25.90 
24.86 
23.06 

19.91 
18.26 
16.41 
14.53 
11.64 
9.48 
8.37 
7.21 
6.52 

21.18 

89.7 1.160 
89.2 1.153 
88.2 1.140 

84.7 1.096 
83.0 1.072 
81.2 1.050 
79.4 1.026 
75.7 0.978 
72.0 0.932 
68.4 0.885 
65.1 0.842 
61.9 0.800 

86.5 1.118 

.................. 
S. 31°E. 
S. 43'E. 
S. 48" E. 
S. 43" E. 
S. 46"E. 
S. 48OE. 
S. 53"E. 
S. 55"E. 
S. 55'E. 
S. W E .  s. 2- w. 
S. 1" E. 

0.7 
1.4 
2.0 
2.5 
3.5 
4.0 
3.8 
4.2 
3.8 
2.9 
3.0 
4.4 

897.9 
869.7 
842.4 
790.1 
740.8 
694.3 
850.4 
608.4 

-5.2 
-5.6 
-6. 2 
-7.5 
-9.0 

-11.0 
-13.7 
-15.3 

,018.8 7.5 
991.2 4.9 
988.1 4.6 
958.1 2.5 
928.9 1.6 
900.6 0.7 
873.1 0.1 
846.2 -0.7 
794.9 -2.5 
746.1 -4.6 
700.1 -7.1 
656.5 -9.7 
614.5 -11.9 
576.2 -14.6 
539.6 -17.7 

.... 

.... 
97.6 
95.9 
95.7 
93.5 
91.0 
88.5 
88.0 
83.6 
79.0 
74.4 
70.9 
67.1 
63.3 
60.0 
56.9 

1.262 .............. 
1.240 5. 44" W. 
1.237 S. 42OW. 
1.209 S. 51-W. 
1.176 9. 53'w. 
1.144 S. 57O w. 
1.112 8. 86' w. 
1.081 8. 64-w.  
1.022 6. 72'W. 
0.962 8. 79" W. 
6.816 8. 82" W. 
0.868 S. 75OW. 
0.819 8. 86OW. 
0.776 9. 84' W. 
0.735 ................... 

0 1  
225 
250 
500 
750 

l o o 0  
1' 250 
1' 500 
2' ooo 
2' 500 
3' cum 
3' 500 
4' ooo 
4'500, 
5: ooo 

62 
63 
65 
68 
69 
70 
70 
67 
59 
50 
45 
44 

45 
48 

19.13 
18.40 
17.28 
15.93 
14.62 
13.23 
12.00 
10.57 
7.79 
5.67 
4.31 
3.35 

2.39 
2.95 

......... 68 

......... 68 
1.20 68 
1.00 68 
0.68 68 
0.60 68 
0.56 08 
0.40 66 
0.34 59 
0.52 56 
0.58 59 
0.58 64 
0.32 70 
0.52 67 
0.40 53 

9.90 
8.50 
8.38 
7.18 
6.38 

' 5.88 
5.33 
4.77 
3.72 
2.90 
2.32 
2.11 
1.97 
1.41 
0.87 

1.231 
1.213 
1.210 
1.185 
1.157 
1.128 
1.099 
1.070 
1.012 
0.960 
0.912 
0.865 
0.816 
0.771 
0.727 

................... 
8. 31OW. 2.1 
S. 34"W. 2.4 
S. 35. W. 4.2 
9. 44.W. 5.4 
S. 53'W. 6.0 
S. 64.W. 6.8 
S. 73' W. 7.6 
8. 84' W. 8.8 
9. 87.W. 8.9 
N.87.W. 11.0 
8. 76' W. 13.5 
N.09'W. 15.5 
N.45.W. 18.5 
N.22'W. B.8 

1,013.5 
986.5 
983.5 
954.2 
925.5 
897.5 
870.2 
843.7 
792.8 
744.7 
699.7 
656.3 
615.0 
575.7 
538.7 

12.7 
9.5 
9.2 
6.7 
5.0 
3.5 
2.1 
1.1 

-0.6 
-3.2 
-6.1 
-9.0 

-10.6 
-13.2 
-15.2 

1.237 

1.210 
1.181 
1.150 
1.119 
1.089 
1.059 
1.002 
0.950 
0 .01  
0.854 
0.811 
0.771 

1.228 

....... 

................... 
N.83' W. 1.6 s. 800 w. 2.1 
S. 74" W. 3.4 
S. 86' W. 4.6 
S. 87' W. 5.8 
N.86'W. 6.8 
N.85"W. 9.9 
N.85' W. 11.2 
N.84"W. 12.7 
N.80O.W. 13.9 
N.f!QO W. 14.2 
N.89" W. 14.0 
N.45"W. 10.0 

N . ~ O O  w. 1.5 
13.4 
12.7 
11.3 
9.7 
8.8 
8.1 
7.3 
6.7 
5.1 
3.0 
0.8 

-1.5 
-4.4 
-7.5 

.......... .......... 
0.85 
0.64 
0.36 
0.28 
0.32 
0.24 
0.32 
0.42 
0.44 
0.46 
0.58 
0.62 

62 
62 
62 
62 
GO 
58 
55 
51 

33 
28 
26 
20 

40 

13.80 
11.16 
10.97 
9.34 
8.22 
7.29 
6.34 
5.52 

2.73 
1.82 
1.32 
0.02 

3.88 

1.194 
1.187 
1.172 
1.146 
1.120 
1.094 
1.067 
1.040 
0.987 
0.938 

0.804 
0.763 

0.890 
0.846 

....... 

................... 
9. 5" E. 0.2 
9. DOE. 0.8 
S. 13" E. 1.3 
8. 7 o w .  1.9 
S. NOW. 2.2 
8.48'W. 2.8 
9. 64OW. 3.2 
8. 800 w. 4.8 
S. 87' W. 6.0 s. 89" w. . 8.7 s. 870 w. 9.9 s. 780 w. 11.0 
8. 73' W. 11.9 
N.86'W. 16.1 

.......... 
8. 32. W. 
8. 32.W. 
S.35.W. 
8. 40'W. 
8. 6O.W. 
8. 71. W. 
N.88.W. 
8. 82.W. 
8. Slow. 

W. 
N . W W .  

...,.... 
1.2 
1.2 
1.1 
2.6 
2.9 
2.9 
2.9 
B.6 
5.7 
8.8 

11.3 

0 
225 
250 
500 
750 

1 OOo 
1'250 
1'500 
2'ooO 

3,000 
3,500 

2 : m  

1,015.3 26.0 .. 
989.0 23.2 .. 
980.7 22.9 
958.7 20.4 
931.1 18.5 
804.4 16.7 
878.3 15.0 
852.8 13.5 
803.7 10.7 
757.0 7.9 
712.8 5.1 
670.5 2.5 

- 
Alti- 
tude 

m. s. i. 

- 

Alti- 
tude 

m. s. I. 
__ 

m. 
0 

85 
250 
500 
750 

l o o 0  
1:250 
1 500 
2' ooo 
2'500 
3'000 
3: 500 
4, om 
4,500 
- 

- 
0 

85 
250 
500 
750 

l o o 0  

1' 500 

2: 500 

4: 000 

1' 250 

2' ooo 

2 % 
- 

- 

Pres- 
sure. 

I Resultant wind. 
Rcla- 
tivo 
IlU- 
mid- 
ity. 

% 

- 
59 
GO 
62 
64 
65 
65 
64 
62 
53 
54 
52 
51 
56 
64 

__ 

Resultant wind. 
Prcs- 
sure. Japor 

pres- 
sure. 

Density. I------ - 
Veloc- 
ity. 

Temperature. 

Direction. 
Density. Temperature. 

~ 

% 
102.1 
99.5 
99.2 
96.5 
92.4 
90.8 
87.7 
85.0 
80.0 
75.4 
71.4 
67.6 
64.1 - 

m. p .  a. 

2.4 
2.3 
4.4 
6.0 
8.0 
9.4 

10.4 
12.4 
15.1 
17.1 
14.3 n. 1 

....... m. 
0 

225 
250 
500 
750 

l o o 0  
1: 250 
1,500 
Zoo0 
2' 500 
8' OOO 
3' 500 
4: ooo 

mb. 

993.8 
990.6 
959. 6 
929.4 
900.2 
871.9 
844.5 
792.1 
742.9 
696.7 
653.6 
612.8 

1,022.6 
'C. 

-3.5 
-4.4 
-4.5 
-5.4 
-5.6 
-5.5 
-5.4 
-5. 6 
-6.5 
-7.9 
-10.3 
-12.9 
-15.4 - 

AtllW m. 
......... 
......... 

0.40 
0.36 
0.08 

-0.04 
-0.04' 

0.08 
0.18 
0.28 
0.48 
0.52 
0.50 

mb. 
1 017.0 
1: 007.1 

987.9 
958.5 
930. 6 
903.3 
876.7 
850.8 
800.6 
753.5 
708.6 
665.9 
625.9 
587.2 

mb. 
15.61 

13.76 
12.41 
11.37 
10.44 
9.53 
8.55 
6. 29 
5.33 

3.83 
3.47 
3.23 

14.98 

4. 28 

I m. p .  s. 

I 

February. 
L_ 

0 
225 
250 
500 
750 

l o o 0  
1'250 
1' 500 
2' ooo 
2' 500 
3'000 
3: 500 
4, ooo - 

.........I 77 4.87 
77 4.26 
77 4.19 
76 3.71 
73 3.38 
69 3.12 
65 2.76 
62 2.43 
57 1.94 

......... 
0.80 
0.68 
0.28 
0.12 
0.16 
0.24 
0.26 
0.30 
0.40 
0.54 
0.52 

Summer.  
927.0 -4.9 

I 017.2 
1:007.5 

988. 9 
901.3 
934.2 
907.5 
881.3 
856.1 
Bw.2 
760.6 
716.2 
674.6 
635.2 
- 

29.6 
28.6 
26. 6 
24.0 
21.7 
19.5 
17.3 
15.7 
12.8 
10. 1 
7.7 
5.0 
2.0 

......... ........ 
1.21 
1.04 
0.92 

0.64 
0.58 
0.54 
0.48 
0.54 
0.4R 

0.88 
0. 88 

I 
63 
64 
67 
71 
76 
79 
79 
78 
75 
72 
70 
66 
64 

March. 

_ _ _ . _ _ I .  7.30 
6.34 
6.23 
5.27 
4.74 
4.31 
3.97 
3.76 
3.15 
2.62 
2.34 
2. 06 
1.89 
1.77 
1.63 

...... 
2. E 
3.0 
5.7 
E. E 
7.3 
8.5 
9. E 
IO. E 
9.8 

11.3 
11.2 
12.7 
13.0 

71 
70 
70 
68 
65 
63 
61 
GO 
57 
54 
54 
52 
52 
56 
54 

...... 
1.20 
0.84 
0.36 
0.36 
0.24 
0.32 
0.36 
0.42 
0.50 
0.52 
0.44 
0.54 
0.82 

A u t u m n .  

I 
- 
........ 
........ 

1.15 
0.80 
0.64 
0.60 
0.52 
0.56 
0.50 
0.44 

0.52 
0.52 
0.34 

0.38 

- 
91.6 
91.1 
90.0 

86. 0 
R4.0 

80.0 
76.2 
72.4 
68. 6 
65.8 
61.9 
58.6 

88. o 

82. o 

........... 
N.830 E. 
S. 89'E. 
S. 81' E. 
S. 75" E. 
S. 76'E. 
S. 72" E. 
S. 49' E. 
S. 24" W. 
S.  494 w. s. 80" w. 
S. 87'W. 
S. 67'W. 
S. 69' W. 

....... 
2.0 
3.0 
3.6 

' 3.1 
2.5 
2.1 
1.6 
1.1 
1.3 
4.8 
7.3 

13.1 
14.2 - 

0 

500 
750 

l o o 0  

2 2  

1'250 
1: 500 
2, ooo 
2 500 
3: ooo 
3500 
4' ooo 
4: 500 
- 

~ 

0 
85 

250 
500 
750 

l o 0 0  
1' 250 
1' 500 
2' ow 
2' 500 
3' Mx) 
3' 500 
4' ow 
4' 500 
5: OOO - 

~ 

0 
85 

250 
5w 
750 

l o O D  
1: 2% 

2' 5M 
3' 00c 
3' Mx 

E 
4' OM 
4' 5M 
6: OO( 

L__ 

1 019.1 
1:Mx).3 

990.5 
962.2 
934.7 
907.7 
881.5 
856.0 
806.5 
759.7 
715.4 
073.1 
632.9 
595.2 

24.6 
23.5 
21.6 
19.6 
18.0 
16. 5 
15.2 
13.8 
11.3 
9.1 
7.2 
4.6 
2.0 
0.3 

April. 
- 

0 
225 
250 
500 
750 

l o o 0  
1' 250 

2000 
1: 500 

2' 500 
3' 000 
3' 500 
4' m 
4' 500 
5: ooo 

95.2 
93.8 
93. 6 
91.7 
89.5 
87.2 
85.0 
82.8 
78.3 
74.2 
70.6 
66.9 
63.1 
59.6 
56.2 

I 

Winter. 

95.7 
94.9 
93. 6 
91.4 
88.9 
86.5 
84.2 
81.9 
77.5 
73.5 
69. 6 
66. 0 
62. 7 
59.6 ..... 

10.42 
10.00 
9.29 
8.39 
7.75 
7.06 
6. 39 
5.75 
4.40 
3.58 
2.93 
2.10 
1.52 
1.40 

64 
64 
64 
64 
62 
GO 
58 
54 
47 
44 
43 
40 
39 
40 ' 
39 ' 

I 

May. __ 
19.1 
15.6 
15.3 
12.5 
10.8 
9.3 
8.0 
0.9 
5.1 
3.2 
0.6 

-2.2 
-4.6 - 

- 
93.4 
92.1 
92.0 
90.2 
88.2 
88.0 
83.9 
81.7 
77.4 
73.3 
09.6 
68.1 
62.5 - 

- 
....... 

2.3 
2.2 
2.1 
1.7 
1.4 
1. E 
1.4 
2.0 
2.6 
4.3 
7.8 
E. 0 

- 
1.208 
1.191 
1.189 
1.167 
1.140 
1.112 
1.085 
1.057 
1.001 
0.948 
0.901 
0.854 
0.808 - 

- 
0 

225 
250 
500 
750 

1000 
1' 250 
1' 500 
2' ooo 
2: 500 

4, ooo 

I ,  017.8 
991.3 
988.3 
959.6 
931.7 
904.2 
877.4 
851.2 
800.8 
752.9 
707.9 
664.8 
623.2 - 

........ 

........ 
1.20 
1.12 
0.08 
0. GO 
0.52 
0.44 
0.36 
0.38 
0.52 
0.56 
0.48 

625.9 
587.9 
549.9 ......I .......... 1 - I 1- 

I I 
92.4 
91.8 
90.6 
88.7 

.......... 62 17.77 .......... 63 17.06 
1.09 65 15.85 
0.84 67 14.48 
0.64 68 13.41 
0.60 68 12.24 
0.52 67 11.08 
0.48 65 9.85 
0.44 58 7.53 
0.48 55 6.02 
0.44 52 4.98 
0.52 50 4.16 
0.58 52 3.67 
0.56 56 3.38 

22.2 
21.2 
19.4 
17.3 
15.7 
14.2 
12.9 
11.7 
9.5 
7.1 
4.9 
2 3  

-0:G 1 
-3.4 , 

June. 

64 
04 
04 

65 
66 
65 
01 
49 
41 
35 

3 
...... ....... 
1.20 
1.00 
0.76 
0.72 
0.88 
0. GO 
0.66 
0.56 
0.56 
0.52 

.... 
84.6 
82.5 
80.4 
76.4 
72.6 
08.9 
65.4 
62.2 

1 59.0 
_ _ _ _ _ . I  .......... I 651  ........ I ...... 2.07 I 65.5 I 0.847 
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R e l a  
tive hu- Vapor pres- Density. 

mid- sure. 
ity. 

AN AEROLOGICAL SURVEY 

Resultant wind. 

Direction. Fp- , 

TABLE 4f.-Mean free-air barometric and vapor pressures, temperatures, 
relative humiditaes, densities, and wind resultants, at Royal Center, 
Ind.--Continued. 

July.  

Temperature. 

TABLE 4f.-Mean free-air barometTic and vapor pressures, temperatures, 
relative humiditaes, densities, and wind resultants, at Royal Center, 
Ind.4ontinued. 

December-Continued. 

Rela- 
tive 
hu- 
mid- 
ity. 

~~ 

I I 

-- 
Lt/lOO m. ......... 
._._.._.. 

0.80 
0.84 
0.72 
0.68 
0.64 
0.64 
0.56 
0.52 
0.68 
0.66 

Resultant wind. 

%61 
61 
61 
61 
62 
62 
61 
61 
56 
51 
46 
44 

m. 

3 000 
3:5W 

% ' kg.1m.S m. p .  8.  mb oc At/1wm. 
791.8 -5.2 0.28 3 9  ?94 79.6 1.029 S. 83'W. 11.3 
742.9 -7.2 0.40 47 1.58 75.2 0.973 S. 79'w. 12.0 
696.8 -9.6 0.48 45 1.29 71.2 0.921 S. 75" W'. 13.0 
653.3 -12.4 0.56 48 1.15 67.5 0.873 S. 08"W. 9.8 

.......... s. 810 w. 
S. 86" W. w. 
S. 84" W. 
S. 87OW. w. 
N.85'W. w. 
N.84" W. 
8. 85'W. 
8.77" w. 

........ 
1.3 
1.4 
2.2 
3.1 
3.8 
4.7 
5.1 
7.2 
9.4 

11.6 
12.9 

.......... s. 25" w. 
S. 27'W. 
S. 39OW. 
8. 46'W. 
s. S. 539w. 67'W. 
S. 70-W. 
S. 81" W. 
S. 89OW. 
N.86'W. 
S. 86' W. 
N.85" W. 
N.84OW. 
N.22'W. 

........ 
1.1 
1.3 
3.0 
3.8 

4.1 4.8 
5.7 
6.8 
6.7 
8.6 

10.2 
12.0 
13.6 
18.8 

10.33 95.4 
8.69 93.9 
8.53 93.7 
7.27 91.8 
6.45 89.4 
5.83 87.3 
5.22 85.0 
4.69 82.7 
3.59 78.3 
2.76 74.1 
2.17 70.4 
1.84 66.7 
1.50 63.0 
1.16 59.7 
0.82 56.4 

1.233 
1.214 
1.212 
1.187 
1.156 
1.128 
1.099 
1.069 
1.012 
0.959 
0.910 
0.863 
0.815 
0.772 
0.730 

9 .  600 w. 
8. 61'W. 
S. 61.W. 
9.  69O W. 
S. 76'W. 
9.  77'W. 
9 .  S l o w .  
S. 78'W. 
9. 84'W. 
S. 86" W. s. 79"W. s. 810 w. 
S. 74'W. 

........ 
1.7 
1.8 
3.4 
4.1 
5.3 
6.7 
6.6 
7.4 
8.2 
9.7 

11.2 
11.8 
9.6 

1,0147 
989.1 
988.1 
958.4 
931.3 
904.7 
878.7 
853.4 
804.5 
758.0 
713.7 
671.7 
631.9 
593.8 

26.4 
24.3 
24.1 
22.1 
20.4 
18. 9 
17.4 
15.8 
12.9 
10.3 
7.7 
5.1 
2.5 
0.0 

0 
225 
250 

750 
1 OOO 
1:250 

2 000 
2'500 
3'000 
3'500 

4:500 

500 

1,500 

4'000 

1,014.9 
989.3 
986.4 

931.3 
904.7 
878.7 
853.3 
804.4 
757.8 
713.6 
671.5 

593.6 

958.6 

631.7 

1.171 
1.151 
1.148 
1.125 
1.099 
1.075 
1.051 
1.026 
0.976 
0.931 
0.886 
0.843 
0.800 
0.759 

__.. . ._. __. __. ..._. 
S. 61'W. 1.4 
5. MOW. 1.4 
9 .  WOW. 2.6 
6. 88" w. 3.2 
S. 76" W. 4.1 
S. 80"W. 4.6 
S. 87" \V. 5.1 
S. 84'W. 6.3 
S. 89OW. 7.9 
S. 87" W. 10.0 
S. 84" W. 11.6 
S. 85'W. 11.7 
S. 78" W. 12.9 

._.._..... 
0.80 
0.88 
0.72 
0.68 
0.64 
0.64 
0.56 
0.54 
0.58 

63 19.14 
63 18.87 
62 16.47 
03 14.92 
63 13.73 
03 12.57 
63 11.33 
59 8.63 
52 6.24 
45 4.47 

........... s. 64" w. 
S. 67'W. 
S. 63OW. 
S. 69' W. s. 75' w. s. 75' w. 
9. 810 w. 
9 .  770 w. 
8. 810 w. s. 790 w. s. 87" w. 
N. 87" W. s. 68' w. 

... 24.0 
21.4 
21.2 
18.8 
17.1 
15.5 
13.9 
12.4 
9.5 
7.0 
4.6 
2.1 

-0.4 
-3.2 

_.__.____ ____..... 
, 0.80 

0.96 
0.64 
0.64 
0.64 
0.60 
0.68 
0.50 
0.48 
0.50 
0.50 
0.56 

.......... s. 540 w. s. 53"W. s. 530 w. 
S. 59" W. 
6. MOW. 
S. 65OW. 
6. 69'W. 
S. s. 73" 72'W. w. 
s. 740 w. 
S. SOOW. s; 87" w. 
S. 85OW. 

........ 
2 , l  
2.4 
4.0 
5.2 
5.9 
6.8 
7.6 

9.6 8.6 
11.1 
11.3 
8.2 

12.6 

15.8 
13.8 
13.6 
11.7 
10.3 
9.1 
8.0 
6.9 
4.7 
2.5 
0.4 

-2.0 

-7.4 
-4. a 

.. .. 

.......... 
8. 34" W. s. 34-w. 
S. 41'W. s. 5 0 0  w. 
8. 57OW. 
S. 56OW. 
6 .  60°W. 
S. 63'W. 
S. 66' W. s. 64ow. 
8. 73'W. 
N.890 w. 

.._..... 
2.4 
2.6 
4.2 
5.5 
0.3 
7.4 
8.3 
9.1 
9.7 

10.8 
13.2 
12.1 

.... ~ .._. ......... 
0.80 
0.64 
0.56 
0.48 
0.48 
0.48 
0.44 
0.44 
0.42 
0.48 
0.38 

69 12.95 
67 11.81 
67 11.68 
66 10.35 
64 9.29 
63 8.50 
61 7.63 
58 6.66 
52 5.05 
47 3.91 
42 3.03 
40 2.34 
35 1.53 

.___...... 
8. mow. s. 6O"W. s. W W .  
S. 61OW. 
S. 71'W. 
S.7O'W. 
6.80" w. 
6 .  SOOW. 
S. 84OW. 
S; X2OW. 
S. 79OW. 
8. 65-W. 

.......- 
2.2 
2.3 
4.3 
5.9 - 
7.0 
8.9 

10.0 
10.3 
12.9 
13.4 
13.1 
16.9 

......... 82 .._.._._. 79 
0.40 79 
0.48 76 
0.20 72 
0.04 66 
0.04 60 
0.16 66 
0.24 50 
0.32 49 
0.46 50 
0.52 52 
0.52 50 

4.95 
4.32 
4.23 
3.72 
3.86 
3.00 
2.67 
2.36 
1.85 
1.58 
1.39 
1.13 
0.88 

.01.0 
98.7 
98.4 
95.8 
93.0 
90.2 
87.4 
84.8 
79.8 
75.4 
71.3 
67.5 
63.9 

1.306 
1.277 
1.273 
1.239 
1.203 
1.166 
1.130 
1.096 
1.033 
0.975 
0.922 
0.873 
0.826 

74 
73 
73 
72 
70 
66 
61 
56 
52 
50 
51 
56 
44 

7.06 
6.38 
6.30 
5.59 
4.96 
4.30 
3.74 
3.29 
2.80 
2.28 
2.06 
1.75 
0.17 

1.270 
1.244 
1.241 
1.210 
1.179 
1.146 
1.114 
1.082. 
1.022 
0.967 
0.914 
0.865 
0.823 

._._. . . . . . . .. .. 
S. 66' W. 
S. 62" W. s. 58'W. 
6. 65' W. 
8. 69' W. 
8. W. 
8. 72'W. 
6 .  76'W. 
S. 73" W. 
S. 81' W. 
S. W W .  
8. 78' W. 

0 
225 
2M) 
500 
750 

1 OOO 
1:250 
1 600 
2'000 
2'500 
3:oaO 
3,600 
4.000 

1,020.8 6.3 ... 
993.1 4 5  ... 
990.1 4.3 
960.0 2 7  
930.7 1.6 
902.3 0.7 
874.7 0.1 
847.9 -0.4 
796.5 -1.9 
748.1 -3.7 
702.6 -5.5 
659.6 -7.7 
618.7 -11.1 

1.232 
1.208 
1.206 
1.179 
1.149 
1.120 
1.WO 
1.061 
1.006 
0.954 
0.905 
0.868 
0.813 
0.770 
0.729 

_..._._. . . . . . s. 53'W. 
S. MOW. 
6 .  53' W. 
S. 60' W. s. 650 w. 
S. 72'W. 
6. 76" W, 
S. 78' W. s. 82"W. 
S. @OW. s. 82. w. 
S. 84' W. 
S. 88- W. 
N. 22' W. 

0 
225 
250 

760 
1 OOO 
1'260 
1:W 

600 

1,019.3 -0.5 ..__..__._ 82 5.15 100.6 1.301 ... ........ .._.._.. 
990.9 -1.8 _...._.___ 79 4.64 98.3 1.270 S.45'W. 2.5 
987.8 -1.9 0.40 79 4.59 98.0 1.267 8.49OW. 2.5 

927.6 -3.6 0.24 71 3.00 ' 92.6 1.197 S. 6l'W. 6.3 
898.6 -3.5 0.00 65 3.21 89.7 1.160 S.74 'w.  7.2 
870-6 -3.6 0.00 59 2.91 86.9 1.124 S. 8O'W. 9.2 
843.7 -3.8 0.12 66 2.60 M.3 1.000 8.84"w. 10.4 

957.3 -2.9 0.40 75 4.04 95.4 1.233 S.61"W. 4.8 

Vapor 
pres- 
sure. 

Alti- 
tude 

in. s. i. 
Pres- 
sure. Density. 

Direction. Q;y 
-1-1 I I--I---/__i-1-1- __ 

% 
90.2 
88.6 
88.4 
86.6 
84.7 
82.8 
80.9 
79.1 
75.4 
71.8 
88.4 
65.2 

__ 
g.lm.3 
1.166 
1.146 
1.144 
1.120 
1.096 
1.071 
1.046 
1.022 
0.975 
0.928 
0.885 
0.843 

mb. 
22.10 
19.72 
19.41 
17.14 
15.23 
13.85 
12.39 
11.03 
8.04 
5.68 
4.02 
3.17 

m. 
n 

mb. 
I, 014.6 

989.1 
986.2 
958.6 
931.4 
905.0 
879.0 
853.7 
804.9 
768.4 
714.2 
672.1 

"C. 
27.6 
25.4 
25.2 
23.1 
21.3 
19.6 
18.0 
16.4 
13.6 
11.0 
7.6 
4.3 

I m. p .  s. 

225 
250 
500 
750 

1000 
. 1'250 
I 1'600 

2' OOO 
2: 500 
3, 000 
3, 500 

Spring. - 
1,016.7 

989.7 
986.7 
957.4 
928.8 
800.9 
873.7 
847.2 
796.3 
748.0 
702.7 
659.3 
617.7 
578.9 
642.1 - 

__ 
13.1 
10.0 
9.7 
7.2 
5.8 
4.5 
3.4 
2.4 
0.6 

-1.6 
-4.3 
-7.1 
-9.2 
.11.8 
,14.4 - 

- 
67 
67 
67 
66 
64 
63 
61 
59 
52 
48 
47 
47 
47 
47 
39 - 

0 
225 
250 
500 
750 

?% 

$000 

1' 600 
2' 000 
2' 500 

.3: 600 
4000 

6: 000 
4' 600 

- 

. . . . . . . 
1.20 
1.00 
0.56 
0.52 
0.44 
0.40 
0.36 
0.44 
0.54 
0.56 
0.42 
0.52 
0.52 - 

August .  
- 

0 . . . . . . . . . 67 
6.5 

22.28 90.6 
89.0 
88.8 
86.9 
85.0 
83.0 
81. 1 
79.2 
75.5 
71.8 
68.3 
64.9 
61.6 
68.5 

I 

225 
250 
500 
750 

1OOO 

1600  
1: 260 

2' OOO 
2' 600 
3' OOO 
3' 500 
4: 000 
4, 600 

. . . . -. . . . 
0.80 
0.80 
0.88 
0.60 
0.60 
0.64 
0.58 
0.52 
0.52 
0.52 
0.52 
0.50 

_- 
66 
e3 
63 
63 
64 
64 

S u m m e r .  
8.00 
6. I6 
5.02 
4.23 
3.63 

- 
90.5 
89.0 
88.8 
87.0 
85.0 
83.2 
81.3 
79.4 
75.5 
72.0 
68.5 
65.2 
61.9 
68.7 - 

- 
94.6 
92.8 
92.6 
90.5 
88.3 
86.0 
83.8 
81.7 
77.5 
73.5 
09.7 
66.1 
63.0 
59.5 

.......... I 04 I 21 91 20.6 
24.3 
24.1 
21.9 
20.1 
18.4 
16.8 
15.2 
12.4 
9.7 
6.8 
4.0 
1.4 

-1.1 

47 
M) 

September.  

1,017.0 
991.0 
988.0 
959.6 
931.9 
904.9 
878.5 
852.9 
803.5 
756.6 
712.8 
670.3 
630.7 
592.6 

63 
63 
63 
63 
63 
63 
63 
63 
60 
58 
55 

18.72 
14. X9 
14.69 
12.98 
11.79 
10.62 
9.68 

.8.49 
6.36 
4.51 
3.36 
2.16 
1.93 
1.82 

91.7 
90.2 
90.0 
88.2 
86.1 
84.1 
82.2 
80.2 
76.4 
72.6 
69.'0 
65.6 
62.3 
59.1 
_. 

1.185 
1.166 
1.163 
1.140 
1.114 
1.088 
1.062 
1.037 
0.988 
0.939 
0.892 
0.848 
0.805 
0.764 

..... 
1.4 
1.6 
2.9 
3.8 
4. 6 
5.4 
5.6 
7.6 
8.0 

10.2 
9.3 
9.2 

13.4 

0 
225 
250 
600 
750 

1000 

2000 

1' 250 
1: 500 

2' 500 
3' 000 
3' 500 
4' 000 
4: 600 

A u t u m n .  
- 
1,018.7 

991.9 
988. 9 
959.8 
931.5 
903.9 
877.0 
850.9 
800.6 
753.1 
708.2 
665.7 
625.5 
687.4 - 
- 
1,020.3 

991.8 
988.6 
957.9 
928.0 
898.9 
870.7 
843.5 
791.3 
742.2 
695.9 
652.4 
611.0 - 

- 
0 

225 
250 
5M) 
750 

1000 
1' 250 
1'500 

2'500 
2' 000 

3' 000 
3' 500 
4' 000 
4: 500 - 
- 

0 
225 
250 
500 
760 

l o o 0  
(250 

2000  
2' 500 
1,500 

3' 000 
3' 500 
4: OOO 

........I 12.24 
11.03 
10.89 
9.64 
8.88 
7.81 
6.99 
6.15 
4.74 
3.57 
2.82 
2.09 
1.22 

, 1.11 

1.223 
1.200 
1.197 
1.170 
1.142 
1.113 
1.084 
1.056 
1.002 
0.951 
0.901 
0.855 
0.814 
0.770 

69 
88 
I33 
67 
66 
64 
62 
59 
55 
52 
50 
50 
44 
36 - 

~~ 

53 
61 
43 

. . . . . . . 
0.80 
0.76 
0.56 
0.48 
0.44 
0.44 
0.44 
0.44 
0.42 
0.48 
0.52 
0.56 

October. - 
1,018.2 

991.6 
988.7 
959.8 
931.8 
904.4 
877.7 
851.7 
801.6 
754.3 
709.3 
667.0 
626.9 

- 
17.2 
15.4 
15.2 
13.6 
12.2 
11.0 
9.8 
8.6 
6.4 
4.2 
2.1 

-0.3 
-2.2 

94.1 
92.2 
92.0 
89.8 
87.7 
85.5 
83.3 
81.3 
77.1 
73.2 
69.4 
65.8 
62.3 

1.216 
1.192 
1.190 
1.162 
1.134 
1.105 
1.078 
1.051 
0.997 
0.948 
0.897 
0.851 
0.800 

0 
226 
250 
Mx) 
750 

Wlnter. 

-1.4 
-2.8 
-2.9 
-4.1 
-4.6 
-4.7 
-4.8 
-5.2 
-6.4 
-8.0 
-10.3 
-12.9 
-16.6 - 

- 

November. 

..... 
2.7 
3.1 
4.8 
6.3 
6.9 
7.9 
8.6 
9.5 

11. 1 
12.6 
11.4 
12.7 

...... ...._. 
0.80 
0.64 
0.48 
0.32 
0.24 
0.20 
0.30 
0.36 
0.36 
0.44 
0.88 

91.2 
88.7 
86.2 
83.7 
79.0 
74.8 
70.7 
66.9 
63.6 

1 

Annual.  - 
11.63 
10.79 
10.63 
9.27 
8.35 
7.69 
6.88 
6.13 
4.62 
3.46 
2.64 
2.04 
1.49 
1.14 
0.80 

__. 

0 
225 
260 
600 
750 

l o 0 0  
1' 250 
1' 500 
2' 000 
2) 500 
3'000 

4' 000 
4' 500 
5; 008 

3' 600 

- 

...... 
1.8 
1. 9 
3.5 
4.0 
5.6 
6.4 
7.2 
8.4 
9.4 

10.7 
11.4 
11.4 
13.0 
18. 8 

1,017.6 

987.7 
858.6 
930.0 
901.2 
875.1 
848.8 
798.2 
750.3 
706.1 
882.2 
621.3 
582.9 
546.1 

990. 7 
13.6 
11.3 
11.1 
9.2 
7.9 
6.8 
5. 8 
4.8 
2.8 
0.6 

-1.9 
-4.5 
-6.9 
-9.6 
-12.1 

.......... 70 
70 
70 
69 
67 
65 
63 
61 
66 
52 
50 
50 
49 
48 
40 

95.3 
93.5 
93.3 
91.2 
88.9 
80.6 
84.3 
82.1 
77.8 
73.8 
70.0 
66.4 
62. 9 
59.6 
56.4 

.......... 
0.80 
0.76 
0.62 
0.44 
0.40 
0.40 
0.40 

, . I  I I 

December. 
I I I 

0.44 
0.50 
0.52 

9 1 2 4 7 - 2 2 4  
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989.4 
982.2 
947.9 
915.1 
ES4.8 
867.6 
804.8 
755.0 
708.2 
664.0 
621.6 

TABLE Sa.-Extreme values of free-air ressures, temperatures, and 
humidities at Brohn lmow, Okla. 

S u m m e r .  

942.2 
935.4 
906.3 
878.3 
851.0 
825.5 
774.2 
724.5 
675.8 
630.5 
685.4 

m. 
233 
250 
500 
750 

1000 
1'250 
1) 500 
2' 000 
2: 500 

3' 500 
4: 000 

3000 

- 

7.5 
7.0 

13.1 
12.4 
10.8 
10.6 
9.6 

% 1 mb. 1 mh. 
26 30.16 12.14 
26'29.97 11.96 
26 26.54 10 OS 
2624.05 5.18 
26'22.52 3.82 
2020.82 5.51 
32 19.30 5.66 
24116.42 3.43 
3112.96 0.42 
2 11.78 0.22 
1 7.60 0.09 

43 3.45 3.45 

-31.3 
-30.4 
-30.1 
-30.4 
-30.3 
-30.2 
-29.0 

Winter. 

22 
21 
25 
26 
20 
26 
32 
27 
42 
69 

100 
80. 

I I I I I I I I I I I I  I I I 
0 
0 
1 
1 
1 
0 
0 
0 
0 
0 
0 

100 
100 
100 
100 
100 
100 
100 
95 
76 
78 
70 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

17.9 
16.2 
18.8 

16.2 
12.8 
9.6 
3.0 

-0.5 
-3.9 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

-20.5 
-21.8 
-20.4 

18.2-18.2 
-12.6 
-12.2 
-13.2 
-16.0 - 9.2 
-10.4 

14 
14 
17 
17 
17 
15 
8 
4 
0 
0 
0 
0 

500 
750 

1000 
1' 260 
1' 500 
2' OM) 
2' 500 
3' 000 
3' 500 
4: 000 

62 
63 
54 
51 
56 
52 
56 
58 
52 
19 
0 
0 

36.5 
33.3 
34.2 
33.1 
31.0 
28.6 
22.0- 
17.4- 

10.4 5 
7.8 11 
6.4 11 
6.2 (1) 
3.8 (1)i 
0.8 
3.7 0 
7.0 0 

12.8-10.2 0' 
7.6-10.3 0 

I 

2 
2 
3 
5 
6 
7 
4 

11 
6 

12 
0 

20 

67 
63 
53 
43 
32 
10 
1 
0 

28 
35 
44 
51 
59 
72 
66 
37 

0 6  
0 0  

1 2.22. 0.04 
11 0.72 0.03 

1 1  

2 

TABLE 5b.-Extreme values of free-air ressures, temperatures, and 
humidities at Drexec Nebr. 

S u m m e r .  

1 0 0  0 1 0  09 
0 0 0 0 loo 

Percentage frequcncy of 
temperatures. 

9 0 
181 0 
32' 1 
571 6 
8Oi 13 

I 

o o o o i o  98 

0 0 1 0  98 
6 0 0 0 ' 0  98 

0 
01 

0 96 
0 0 0 100 
0 0 0 100 
1 0 0 93 

7 0 ' 2 8 2 0 0  94 

mh. I mh. I 
22 
24 

9 
4 

1 
8 

980.0' 956.8 
908.5 945.4 
940.6 918.2 
913.4: 892 2 
886.6 867.0 

27.06/ 5.55 
25. $61 4.60 

1623.02 2.08 
320.82 0.40 

1618.82 3.44 
15.12 1.78 
13.22 0.40 

111.48 0.09 
8.72 0.07 
7.14 0.49 

861.2 a41 9 
809.d 791:4/ 
764.71 744.5 

678 5 658.0 
639:4/ 617.3 

720.5 700.81 

I 1  

-- 
28 9.94 
29 9.46 
16 9.10 
14 9.09 
10 8.32 
7 8.08 
4 6.45 
1 6.02 
1 4.76 
1 3.76 
2 2.68 

0.41 
0.35 
0.29 
0.28 
0.28 
0.32 
0.20 
0.03 
0.02 
0.02 
0.05 

396 
600 
750 

1 OM) 
1'250 
1'500 
2'OM) 
2'600 

3 500 
4OM) 

3;ooo 

996.2 937.6 
978.1 025.9 
949.6 900.1 
916 7 869 0 
885:6 8426 
858.3 818:7 
807.8 771.2 
759.4 718.9 

669.8 623.6 
628.6 581.5 

712.4 888.8 

12.8 
12.4 
17.7 
17.8 
16.8 
16.9 
14.6 
10.6 
4.6 

-1.8 

-29.1 
-30.2 
-32.4 
-32.6 
-32.8 
-31.4 
-31.4 
-30.6 
-31.9 

1.2-33.4 
-34.6 

141 
250 
600 
750 

1 000 
1'250 
1'500 
2'000 
2'500 3'OM) 
3'600 
4:W 

- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
- 

1 025. O 985.3 
1'010 8 974 0 
'979: 0 945: 0 
948.2 917.3 
9187 8894 
8903 8623 
8633 8360 
810 0 785: 0 

7162 761'7 6 9 i 6  741 2 
67310 661:O 
632.6 612.3 

Winter. 

0 1 30 40 25 4 0 100 

0 0 0 33 49 15 3 100 

45 
46 
42 
45 
53 
57 
61 
61 
66 
53 
45 
10 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 Less thsn 0.6 por cent. 

0 
0 
0 
0 
0 
0 
0 
1 
1 
2 
7 

20 

TABLP 5c.-Ex~reine values of free-air preesures, temperatures, and 
humidities at Ellendale, N.  Dak. 

S u m m e r .  

Pressure. Tempera- Percontagc frequency of 1 1 ture. 1 temperatures. 

100 3421.78 2.46 
100 2821.66 1.82 
100 1220.30 0.71 
100 218.93 0.16 
100 816.58 1.00 
100 614.88 0.60 
99 213.61 0.40 loo 210.70 0.18 

100 1 7.86 0.06 
81 1 6 . 6 8  0.06 
84 1 4.69 0.07 
66 10 2.22 0.94 

500 

1' 250 
1: 500 

2 500 

3 500: 
3: 000; 

4: 000; 

- 

21.4 
20.4 
19.0 
19.2 
18.6 
17.0 
16.0 
13.6 
11.8 
9.3 
3.8 
0.2 

972.5 917.7 
966.0 942.2 
938.2 914.4 
911.0 887.3 
884.4 861.2 
858.6 836.0, 
809.8 786.5 
762.3 741.7 
718.4 699.5 
674.4 656 3 
634.5 622.0' 

- 7.0 - 7.8 - 9.4 - 6.8 - 7.3 - 8.0 - 9.0 
-11.0 
-12.8 
-14.6 
-16.2 
-13.1 

"C. "C. % 7 % 
32.2 8.11 3 $7 49 
31.4 7.9 3 44 52 
30.2 6.9 (1) 40 56 
28.6 0 33 60 
30.5 3; (1) 23 64 
28.9 0.61 0 15 67 
25.7 -2.6 0 4 60 
21.1 0' 2 42 
16.41 18 

0 
0 

11.6; -8.7 0 3  
0, 0 4.2/ -9.4 

% % % %  %O 
1 0 0 0  1 0 0 0 0  7& 98 

4 0 0 0 0 1 0 0  
7 0 0 0 0 100 

13 0 0 0 0 100 
18 0 0 0 0 100 
34 2 0 0 0 loo 
52 4 0 0 0 100 
71 11 0 0 0 100 
71 26 0 0 0 98 
42 58 0 0 0 96 

24'28.97 
24'24.38 
20 23.10 
20 22.23 
19 20.92 

mb. 
6. 73 
6. 60 
5.64 
4.58 
3.90 
a. 10 
1.64 
1.24 
0.80 
0.45 
0.55 

- 
444 
500 
750 

6.6 2.41-28.41 -29.2 

-2.2 -30.6 
-9.01-30.81 

Winter. 
- 

100 
100 
100 
100 
100 
100 
100 
98 
98 
93 
80 

45 6.33 0.26 
44 6.21 0.26 
29 6.04 0.21 
18 6.22 0.19 
16 6.30 0.18 
16 6.44 0.16 
15 6.28 0.15 
15 5.04 0.16 
6 3.84 0.15 
4 2.58 0.13 
3 1.69 0.07 

1 Less than 0.5 per cent. 

TABLE bd .-Extreme values of free-air pressqres, temperaturc 
humidities at Groesbeck, Tex. 

S u m m e r .  

Percentage frequency of 
temperatures. 

Winter. 

, and 

Vapor 
pressure. - 

1 

-I- 

4 
1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

40 
42 
44 
41 
37 
32 
24 
19 
5 
0 
0 
0 

11 
12 
14 
14 
10 
11 
15 
19 
28 
45 
48 
70 
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mb. 
22,O 
17.5 
14.0 
11.0 
8.5 
6.5 
5.0 
3.5 
2.0 
1.0 
0.5 

47 

mm. 
16.5 
13.0 
10.5 
8.5 
0.5 
5.0 
4.0 
2.5 
1.5 
1.0 
0.5 

TABLE Be.-Extreme values of free-air pressures, temperatures, and 
liuniidities at Leesburg, Ga. 

Summer .  

m. 
85 

260 
500 
750 

1 OOO 
1’250 
1’600 

2’500 
3‘000 
3’600 
4:000 

2’000 

TABLE 6.--Mean free-air barometric and vapor pressures, temperatures, 
and densaties at about latitude 40“ in the United States. 

mb. mb. ‘C. 
35.0 

’996.9 ’981:O 34.2 
809.0 954.4 32.2 
941.0 927.5 30.5 
914.0 901.0 23.0 
887.8 875.4 21.7 
862.0 849.8 19.8 
812.0 800.8 10.2 
705.0 753.9 13 1 
721.3 713.5 9:6 
674.1 071.9 6.6 
635.0 632.1 4.0 

1 015.4 1 OOO 3 

Summer .  

‘C. 
22.5 
20.1 
18.0 
16.7 
15.2 
12.4 
11.0 
9.8 
7.0 
0.2 
4.0 
3.7 

I Pressure. I T e g u -  1 Percentagefrequencyc 
temperatures. 

% 
18 
0 
2 
2 
0 
0 
0 
0 
0 
0 
0 
0 

Relative Vapor 
humidity. I pressure. 

I I 

% %  
0 
0 
0 
0 
0 
0 
0 
4 

37 
100 
100 
100 

Pressure. 

28 

90 28 
04 64 
94 54 
93 44 
92 20 
92 28 
90 31 
80 20 
54 29 

Temperature. 

29.24 12.64 

24.84 9.46 
21.22 9.23 
19.24 8.10 
10.88 6.74 
13.99 3.45 
12.01 4.02 
10.01 3.34 
6.83 2.30 
4.27 2.31 

Vapor pressure. 

............... ............... ............... ............... ............... ............... ............... ............... ............... ............... ............... ............... ............... 

Density. 

861 

500 
7M1 

1 000 
1’250 

2’500 
3’000 

4:000 

1’500 
2’000 

3’500 

Altitude, 
m. 5.1.  

026 1 
2501)006:8 

‘975.2 
942.1 
914.1 
887.0 
880.9 
810.2 
702.4 
717.4 
674.7 
634.6 

994.0 
982.0 
945.9 
918.5 
892.0 
865.0 
838.4 
787.0 
737.6 
696.0 
064.0 
625.5 

24.7 -2.0 
23.0 -3.0 
20.5 -4.4 
18.1 -5.6 
15.9 -0.8 
14.2 -7.0 
13.6 -9.0 
12.4 -10.0 
10.5 -9.7 
4.8 -7.5 
4.2 -2.4 
1.6 -4.0 

26 22.21 
28 20.72 
24 19.14 
22 17.80 
16 16.28 
14 15.12 
8 12.23 
1 10.68 

10 7.01 
10 6.12 
10 5.05 
19 3.08 

1.32 
1.26 
1.08 
0.94 
0.80 
0.06 
0.45 
0.07 
0.60 
0.56 
0.90 
O.RO 

271.0 
270.0 
270.0 
289.0 
208.0 
260.0 
204.0 
258.5 
252.5 
245.5 
238.5 
232.0 
220.5 
223.0 
220.5 
210.0 
218.0 
218.0 
218.0 
218.0 
218.0 
218.0 
218.0 
218.0 

4.5 3.5 
3.5 2.5 
3.0 2.5 
2.5 2.0 
2:o 1.5 
2.0 1.5 
1.5 1.0 
1.0 1.0 
0.5 0.5 ................ ................ ................ ................ 

................ ................ 

................ ................ ................ ................ ................ ................ ................ ................ ................ 

mh. 
999.4 
996.5 
988.8 
941.0 
913.2 
885.4 
860.4 
811.6 
764.6 
720.7 
670.8 
640.1 

mb. ‘e. OC. 
977.0 37.8 10.8 
974.9 37.6 10.9 
946.8 34.8 11.0 
919.8 32.7 9.2 
894.0 30.6 7.9 
868.5 28.4 6.8 
843.9 26.4 6.0 
794.8 23.4 3.2 
747.8 20.0 1.6 
704.7 16.8 -0.9 
683.0 9.0 -1.8 
627+6 6.4 -1.6 

73 
72 
04 
55 
40 
24 
8 
3 
1 
0 
0 
0 

% % % %  IO o o 
17 0 0 
34 0 . o  
41 2 0 
54 4 0 
68 8 0 
78 14 0 
75 22 0 
56 43 0 
13 86 2 
0 9 5  5 
0 80 20 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

% % I mb. 
2928 30 
29127:98 
2925.06 
32124 30 
24123: 76 
6 22.08 
9’20.36 
2118.36 
2,15.40 
2110.36 
7 7 74 

171 6 %  

mb. 
9.36 
9.27 
7.46 
5.81 
3.88 
1.12 
1.17 
0.39 
0.27 
0.24 
0.37 
1.17 

0 1,017.0 
600 957.5 

1 OOO 901.5 
1:500 848.5 

703.0 
7l8.0 
670.0 
036.5 

284.6 
282.5 
281.0 
279.0 
277.0 
274.5 
272.0 
266.0 
260.0 
253.0 
246.0 
239.5 
233.5 
228.5 
224.0 
220.0 
218.0 
218.0 
218.0 
218.0 
218.0 
218.0 
218.0 
218.0 

11.5 8.5 
9.5 7.0 
7.5 5.5 
0.0 4.5 
5.0 4.0 
4.0 3.0 
3.0 2.5 
2.0 1.6 
1.0 1.0 
0.6 0.6 ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................ ................. ................ 

3:o00 

6’OOO 
7:oOO 
8 OOO 
9’oW 

1O’OOO 
1l:OOO 
12 OM) 
1 3 ’ W  
14:OM) 
15 ,W 

.10 OOO 
17:o00 
18 OOo 
b o o 0  
2O:oOO 

2~ 
705.0 629.0 

546.0 409.5 
478.0 358.6 
417.0 313.0 
302.0 271.5 
313.5 235.0 
270.5 203.0 
232.5 174.6 
199.5 149.5 
171.0 128.5 
140.0 109.5 
125.0 94.0 
107.0 80.5 
91.5 08.5 
78.0 58.5 
67.0 50.5 
67.0 43.0 

621.0 ~ o . 0  

3 
3 
1 
1 
1 
0 
2 
0 
0 
0 
0 
0 

34 50 13 (1) 
34 49 13 1 
28 63 10 2 
29 46 21 3 
29 40 22 2 
31 43 24 2 
31 39 25 3 
24 46 25 5 
15 47 33 5 
5 49 43 3 
0 60 39 11 
0 33 33 34 

- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

- 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

13.0 
13.4 
12.3 
12.1 
11.1 
9.6 

10.0 
9.4 
7.5 
1.4 

-1.0 
-7.5 

-20.6 
-20.4 
-21.2 
-23.3 
-24.4 
-24.4 
-24.2 
-23.5 
-22.6 
-24.5 
-22.2 
-21.0 

52 

31 
22 

0 

1 
1 
1 

14 

4 

15. M) 0.66 
5214.12 0.70 

13.10 0.54 
12.00 0.45 

1310.14 0.41 
8.59 0.42 

5.03 0.08 
4.14 0.07 
2.46 0.05 

1 2 . 3 0  0.05 
0.44 0.23 

7.89 0.41 

- 
mm. 
760.5 
718.0 
678.0 
639.5 
602.5 
568.0 
535.0 
473.0 
417.0 
300.5 
321.0 
280.0 
243.5 
211.0 
182.0 
156.5 
134.0 
114.5 
98,O 
83.5 
71.5 
01.0 
52.0 
44.5 

__ 
‘C. 
25.0 
22.0 
19.0 
10.0 
13.0 
10.0 
7.0 
0.5 - 5.5 

-12.5 
-19.5 
-26.0 
-32.5 
-39.0 
-45.5 
-52.0 
-55.0 
-55.0 
-55.0 
-55.0 
-55.0 
-55.0 
-55.0 
-55.0 - 

_ _  
“ A .  

295.0 
292.0 
289.0 
286.0 
283.0 
280.0 
273.5 
267.5 
260.5 
253.5 
247.0 
240.5 
234.0 
227.5 
221.0 
218.0 
218.0 
218.0 
218.0 
218.0 
218.0 
218.0 
218.0 

29s. o 

- 

- 
kg.lm.1 
1.175 
1.123 
1.072 
1.023 
0.975 
.928 
.885 .so1 
.723 
.653 
.587 
.527 
.470 
.418 
.371 
,329 
.286 
.244 
.209 
.178 
.163 
.130 . 111 . 095 
- 

m. 

1’ 500 
2’000 
2’ 500 
3’ 000 
4’ OOO 
5’ ooo 
7’ OOO 
8, 000 

10’ ooo 
11’000 
12’ ooo 

10’ ooo 
18’ooo 
19: OOO 
20, ooo 

0 
500 

l o 0 0  

6: OOO 

goo0 

13: Do0 
14 OM) 
15‘ 000 

17’ 000 

mb. 
I, 014.0 

957.5 
904.0 
852.5 
803.5 
757.0 
713.0 
630.5 
550.0 
488.5 
428.0 
373.5 
324.5 
281.0 
242.5 
208.5 
178.5 
152.5 
130.5 
111.5 
95.5 
81.5 
69.5 
59.5 

%’ 
90.9 
86.8 
82.9 
79.1 
75.4 
71.8 
08.4 
62.0 
55.9 
50.5 
45.4 
40.7 
30.4 
32.4 
28.7 
25.4 
22.1 
18.8 
10.1 
13.8 
11.8 
10.1 
. 8.6 

7.4 
- 

-l-l-l- 
3 2  
94 
90 
07 
30 
3 
0 
0 
0 
0 
0 
0 

%O 
0 
8 

31 
70 
97 

100 
90 
63 
0 
0 
0 

I I I I I I I I I  

Winter. 

64 
49 
53 
48 
42 
30 
29 
7 
3 
0 
0 
0 

__ 

33 
42 
39 
44 
49 
59 
01 
78 
79 
70 
55 
25 - 

100 
93 
96 
96 
96 
94 
80 
90 
8R 
91 
92 
79 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
- 

12 
6 
2 
0 
0 
0 
0 
0 
0 
0 
0 
0 

1 
3 
6 
8 
9 

11 
10 
15 
18 
30 
45 
75 

Wlnter. 
- 
-2.0 
-3.0 
-3.0 
-4.0 
-5.0 
-7.0 
-9.0 

-14.5 
-20.5 
-27.5 
-34.5 
-41.0 
-46.5 
-50.0 
-52.5 
-64.0 
-55.0 
-55.0 
-55.0 
-55.0 
-55.0 
-65.0 
-55.0 
-65. r 

0 
500 

l o 0 0  
1’ 500 
Z1 000 
2’ 500 
3’ o00 
4’ OM) 
5’ ooo 
7’ OM) 
8’ OOO 4ooo 

11’ ooo 
12’ ooo 

10’ OOO 

0’ OOO 

10 ooo 

13’ 000 
14’000 
15’ OOO 
17’000 

19 ooo 14 OOO 
20: oor 

.) 020.0 
957.5 
899.0 
844.0 
702.0 
743.0 
697.0 
611.5 
535.0 
466.5 
405.5 
350.5 
302.0 
259.5 
222.5 
190.5 
103.0 
139.5 
119.0 
102.0 
87.0 
74.5 
64.0 
64. F 

1.309 
1.234 
1.159 
1.092 
1.029 
0.972 
.918 
.823 
.738 
.002 
.592 
.526 
,464 
.405 
.352 
f303 
.260 
.223 
.190 
.lo3 
.139 . I19 
.Io2 .om 

101.2 
95.4 
88.0 
84.4 
79.6 
75.2 
71.0 
83.7 
57.1 
51.2 
45.8 
40.7 
35.9 
31.4 
27.2 
23.4 
20.1 
17.2 
14.7 
12.6 
10.8 
9.2 
7.9 
6.7 

TABLE Bf.--Extrene values of free-air pressures, temperalures, and 
humidities at Royal Center, Ind. 

Summer .  I Pressure. 1 T e g y -  I Percentagefrequency of Relative Vapor 
temperatures. jhumidity. I pressure. 

I 

_I__ 

% 
11 
11 a 
2 
2 
0 
0 
0 
0 
0 
0 
0 

% 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

% 
92 
90 
90 
96 
95 

Annual3 m. 
2% 

800 
760 

l o o 0  
1’ 250 

am 

i500 
2’ 000 
2’ 500 
a: 000 
4: ooo 3600 

-- 
11.6 
9.5 
8.0 
0.0 
4.0 
1.5 

-1.0 
-7.0 

-13.0 
-20.0 
-27.0 
-33.5 
-39.5 
-44.5 
-49.0 
-63.0 
-56.0 
-55.0 
-55.0 
-55.0 
-55.0 
-66.0 
-55.0 
-66.0 - 

1 I I 

95. 9 
91.0 
80. 2 
81.7 
77.4 
73.5 

56.5 
50.8 
45.7 
40.7 
36.2 
31.9 
28.0 
24.4 
21.1 
18.0 
15.4 
13.2 
11.3 
9.6 
8.3 
7.0 

69.7 
62. 8 

1.240 
1.176 
1.114 
1.050 

. 1.w 
0.951 
.Bo2 
.813 

66 
97 

100 
100 
100 
R2 
74) .731 

.667 

.591 

.627 

.468 

.412 

.302 

.316 

.273 

.233 .zoo 

.171 

.146 

. I  I I I I I I I I I I I I I I  

Winter. 

90 
98 

100 
100 
100 
100 
100 
90 
98 
99 
48 

I 
4 

1 Standard-1.293 kg./m 8 
*The annual means also represent quite CloSelY the average spring and autumn 

conditions. 
- 1  I I I I I I I I I I I I I I  
Less than 0.5 per cent. 



SUPPLEMENT NO. 20. 

TABLE 7.--Mean free-air densities, l ~ g . / r n . ~ ,  in diferent parts of the world. 

1.289 
1.147 
1.025 
0.920 

.82i 

.743 

.6Ro 

.596 

.530 

.469 

.410 

.355 

.303 

.259 

.22l 

.1R9 
.162 
.138 
.118 
.lo1 
.O% 

48 

. . . . . . . . . 
1.151 
1.026 
0.920 

.827 

.743 

.665 

.593 

.YJO 

.4G6 

.407 

.351 

.302 

.255 

.216 

.188 

.157 
. . . . . . . . . . .. . . . . . . . . . . . . . . . 
. . . . . . . . . 

Summer 

70' 60" 50" 40" 30° 20° 10' 
-_______________-~--  

1.342 1.292 1.264 1.228 1.198 1.172 1.164 
0.833 0.823 0.811 0.805 0.800 0.795 0.790 
.519 .523 .523 .528 .524 .520 .518 
.292 .302 ,314 .324 ,334 .341 .345 
.161 .168 .172 .182 .190 .198 .205 

Winter. 

00 
10' 20' 30° 40' 

1.166 1.171 1.189 1.210 1.235 
0.790 0.795 0.801 0.808 0.805 
.518 .519 .520 .520 .526 
.345 .341 .334 .332 .323 
.208 .204 .196 ,189 . lSl 

AMU81. 

1.253 
0.803 
.522 
.314 
.173 

__. 

Central 
Europe, 

lat. 
52' N.' 

-- 
1.273 
0.808 
.511 
.295 
.162 

- 
North- 
eastern 
France, 

1st. 
50" N.1 

m. 
0 

4 OOO 
8'000 

12:OOO 
16,000 

United 
states, 

1st. 
40" N. 

1.408 1.380 
0.851 0.847 
.510 .515 
.282 .288 
.156 I .158 

United 
states, 

lat. 
40" N. 

1.321 
0.817 
,508 
.286 
,158 

United 

lat. 
40' N. 

states, 

1.376 
0.831 
.504 
.280 
.155 

South. 
?aster1 
,nglanc 

1st. 
51' N.: 

Zentra 
Europe 

15t. 
5.2" N.: 

Altitude 
m. s. 1. Mavia 

1st. 
7" S.3 

:anads 
1st. 

43' N.3 

1.258 
1.134 
1.011 
0.905 

.815 

.733 

.662 

.592 

.528 

.470 

.415 

.305 

.314 

.2c,8 

.233 

.198 

.169 

.144 

.121 
,102 .om 

1.175 
1.072 
0.975 
.885 
.m1 
.723 
.GS3 
.587 
.527 
.470 

' .418 
.371 
.329 
.285 
.244 
.m9 
.178 
.153 
.130 
.lll 
.095 

1.224 
1.m 
0.995 
.898 
.a8 
.727 
.653 
. a 7  
.527 
.472 
.419 
.369 
.319 
.274 
.234 

.I72 
,148 .1n 
.lo9 
.093 

.mi 

1.309 
1.159 
1.029 
0.918 

.823 
738 

.662 

.592 

.526 

.464 
,405 
.352 
.303 
.260 
.223 
t180 
.lo3 
.139 
.119 
.lo2 
.OS7 

1.174 
1.067 
0.088 
.871 
.789 
.714 
,645 
.581 
.522 
.469 
.419 
.3i4 
.331 
.294 
,261 
.225 
.191 
.162 
.135 
.113 
.091 

1.. 240 
1.114 
1.001 
0.802 

.813 

.731 

.657 

.591 

.527 

.468 

.412 
.362 
.316 
.273 
.233 
.m 
,171 
.146 
.125 
. lo7 . Wl 

1.2% 
1.123 
1.017 
0.913 

.a19 

.735 

.GI31 

.590 
t528 
.487 
.411 
.358 
.307 
.26l 
.2w 
.191 
.162 
.139 
.119 
.lo2 
.OS7 
- 

1.253 
1.1% 
1.014 
0. WH) 
.819 
.735 . 658 
.589 
-524 
.463 
.409 
.355 
.305 
.%1 
.223 
.191 
.162 
.139 
.119 
.lo2 
.087 
- 

.._._.. 
1.129 
1.008 
0.908 
.816 
.734 
.658 
.580 
.5% 
.488 
,413 
.360 
.311 
,264 
.228 
.195 
.165 . . . . . . . . . . . . . . ....... ....... 
- 

1.225 
1.112 
1.008 
0.807 

.735 
,660 .Ea 
.525 
.467 
.413 

. sm 

, . . . . . . . 
, . . -. . . . . . . . . . . . . . . . . . . . .......- . . . . . . . . 
, . . . . . . . 
. -. . . . . . . . . . . . . . 
. . . . . . . . 

, . . -. . . . 
1.099 
0. QB6 

.E98 

.ms 

.727 . 653 

.sa 

.529 

.473 

.422 

.371 

.319 

.268 

.234 

.199 
.169 . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . 
1 Humphreys W J. Temperatures, prewures and densities of the atmosphere at various lcvels in  the region of northeastern France, MONTHLY WEATHER REVIEW, March, 

4 Linke, Franz. h e r  die Luftdichte. Beka& zur fihysik der heien AtmoiphLre. VI11 Band. Heft 2. 7345. 1919. (Based on observations at Lindenherg, S t rwburg ,  

8 Dines, W. H. The characteristics of the free atmosphere. Geophysical Memoirs, No. 13. Meteorological Offlce, London, 1919, M. 0. 2200.. p. 63. 
4 Draft of interallied agreement on law ado ted for the decrease of temperature with increase of altitude, March, 1920. Issued by Mirustere de Is Guerre, Aeronautique 

1919 47:159-161. 1Ba.i d on observations a t  R a  p& Uccle Strassburg and Munich ) 

and Rappes.) 

Militaire, Section Technique. (Discussed by W. h. Gregg in "The Standard Atmosphere." MONTHLY WEATHER REVIEW. May, 1920,48:272-273.) 

TABLE g.-Xeanfree-air densities, kg./m.3, at various latitudes and altitudes, as computed by Franz Linke.' 

Latitude. 

A It{- I , - 

Mean. 

- 
1.221 
0.804 
.521 
.326 
.187 
- 

North. I I  South. ilidi; I 
m. s. 1. 1 90" 1 80" 50" I 60' 70" 1 80" 

-1-1- 
1.403 
0.844 
.502 
.278 
.153 - 

I #ber die Luftdichte. 
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4,000 

Direction. F;y 
m. p .  a. 

N. 45" W. 19.0 

N.45"W. 19.8 

s. 2 2 o w .  12.9 

8. 22' w. 10.0 

N.22'E. 

N.22' E. 

W. 8.3 

W. 7.8 

W. 10.6 w. 11.0 

W. 13.6 

9. 68' W. 19.5 
8. l l0W.  9.1 
9. 53'W. 11.2 

8. 44* W. 13.2 

W. 14.7 
8. 45'W. 6.5 
8. 69' W. 12.0 
8. 68' W. 18.8 
S.68°W. 13.0 

S.68'W. 14.0 
8. 1 1 O W ' .  7.1 

TABLE Sa.-Average free-air winds at Broken Arrow, Okla. 

Altitude above m. s. 1. (meters). I I 
5 , m  

Dlrection. t!.'- 
-__I__- 

m. p .  a. ..................................... ..................................... 
..................................... ................... 

................... 

................... ..................................... ..................................... ..................................... ................... 
..................................... ..................................... 
..................................... ........................... 

........................... 
..................................... ..................................... ..................................... ..................................... ..................................... 
..................................... ..................................... ..................................... ..................................... ..................................... 

................... ..................................... ..................................... ..................................... ................... 
..................................... ................... w. 11.0 

W. 13.6 
..................................... 

................... ................... 
S. 79-W. 13.7 

8. 70.W. 18.0 

................... 
...................................... 

................... ................... ................... ................... 

................... ................... 

8urface 

tiori. 
233 

Spring.. . 
Summer. 

Annual.. 
.. 

Direction. 

N. 
N. 
N. 
N. 
N. 

N.12"E. 
N. 6 ° K  
N. 7 ° K  
N. 2"E. 
N. 7"E.  

N.20"E. 
N.37"E. 
N.37"E. 
N.32"E. 
N.32-E. 

N.56"E. 
N.39'E. 
N.49"E. 
N.45"E. 
N.49'E. 

m.p.8. 
6.8 
7.6 

10.2 
11.9 
9.1 

7.8 
7.6 
9.8 
9.9 
8.8 

7.4 
8.9 
8.1 
9.4 
8.4 

i(--.er Spring ... .I N.45'2. N. 45' E .  

NE.. ... Autumn. N.45' E. 
Winter ... N.45" E. 
Annual.. N.45'E. 

.................. 
N.22" W. 
N.38" W. 
N. 20" W. 

Spring.. . N. 68' E. 
Summer. N. 68' E. 

Annual.. N. 68' E. 
.............. 

12.0 
20.1 
13.6 

9. 45'W. 

N. 7"E. 

N.64'W. 

9. 45"E. 

.................. 

.................. 

$---.I Spring.. . 8. 9. 68' 68' E. E. 

E ~ E  .... Autumn. 9. 68'E. 
Winter... 8. 68' E. 
Annual.. 9. 68" E. 

6.9 

6.7 

6.0 

5.9 

..... ... 
Annual.. S. 45' E. 

Spring.. . 8. 22' E. 

.. 

Spring.. . 9. 
Summer. 8. ....... 8. 
Winter.. . 8. 

6 Autumn. 

Annual.. 8. 

8. 22' w. 

Winter 8. 22" W. 
ssw.. Autumn. 8. 22' W. ... 

Annual .. 8. 22' W. 

NNE ... 
Spring.. . N. 22" E ,  
Summer . N. 22" E. 

~~~~:~ E:;$;: 
nnual . . N. 22' E. 

Spring.. . W, 
Summer. W 

W ...... Autumn. W 
W 
W 

... 
Annual.. N. 68' W 

.................. 
N.22"E. 
N.45" W. 
N.22"E. 

.......... 
NW .... 

6.1 
6.4 
6.6 

.................. .................. .................. .................. .................. 

?,elOC- 
ity. 

..... E.. 

R. p. s. 
7.8 
5.2 
8.4 
8.1 
7.4 

7.1 
6.8 
6.1 
8.0 
7.0 

7.2 
6.3 
4.7 
5.4 
5.9 

7.0 
10.5 
4.0 

7.2 

6.2 
3.5 
4.0 

4.6 

6.7 
3.5 
0.0 
4.5 
5.2 

7.4 
6.0 
6.3 
7.3 
6.8 

8.3 
6.1 
6.8 
6.1 
6.8 

9.4 
5.4 
7.3 
8.0 
7.8 

8.2 
6.0 
7.4 
8. 1 
7.4 

6.6 
5.7 
5.1 
5.8 
5.8 
6.0 
4.5 
9.0 
7.0 
6.6 
6.0 

.6.0 
7.2 
5.7 
6.2 
7. .5 
6.0 
6. a 
7.6 

7. 6 

8.3 
8.1 
8.2 

11.0 
7.7 
6.4 
7.8 
8.2 
8.2 
6. I 
6.6 
7.4 
7. : 

..... 

..... 

6. a 

...... 

- 

Spring.. . E. 
Summer. E. 
Autumn. E. 
Winter .............. I Annual.. E. 

500 

.................. .................. .................. .................. .................. 

llroction. 

S. 45'E. 
9. 11'E. 
8. 45" E. 
s:340 E. s. 34" E. 

N. 6"E. 
N. 

N. 4"E.  
N. 3'E. 
N. 3 " E .  

N. 22" E. 
N.34" E. 
N.34-E. 
N.28' E. 
N.30" E. 

N. 51" E. 
N.41" E. 
N.49" E. 
N.45" E. 
N. 46" E. 

N.75' E. 
N. 68' E. 
N. 68' E. 

N. 70' E. 

3. 73' E. 
3. 770 E. 
9. 68" E. 

......... 

y..fi;.E, 

3. 52" E. 
3. 34" E. 
3. 68' E. 
3. 56' E. 
3. 53" E. 

3. 42' E. 
4. 22' E. 
S. 31" E. 
9. 30" E. 
9. 31' E. 

9. 110 E. 
8. 22" E. 
9. 13' E. 
8. 2" w 
8. 1I0E.  

8. 5" w 
8. 9'W 
8. 4 o w  
8. 6" W 
8. BOW 

8. 22" w 
8. 29' W 
8. 30" W 
9. 30" W 
8. 28O W 

8. 450 w 
9. 450 w 
8. 550 w 
6. 59' w 
8. 514 w 
8. 68" W 
8. 790 w 
8. 68' W 
8. 73" w 
8. 72" w 
8. 84" W 

W 
W 
W 

8. 89' w 
N. 88' W 
N. 56' W 
N. 56" W 
N. 56" W 
N. 59" W 
N. 45' W 

N. 46' W 
N. 44' W 
N. 27' W 
N. 17" W 
N. 19' W 
N. 25' W 
N. 22' W 

8. 
8. 8"W 
8. 40 w 
8. 67" W 
8. 18'R 

N:ii;.w 

8.3 
9.5 

11.0 
11.0 
10.0 

- 
Vsloc- 
ity. 

9. 8'E. 
5. 27" E. 
S. 15' E. 
9. 210 E. 

9. 2"E. 
8. 20' E. 
8. 80 E. 
9. 11OW. 
S. 5Q E. 

8. 7' W. 
S. 15' W. 
8. 7'W. 
8. 14'W. 
8. 11'W. 

8. 28" w. 
9. 31'W. 
8. 39" w. 
8. 3VW.  
8. 34OW. 

n. p. s. 
7.1 
6.6 
9.6 

10. ti 
8.5 

7.9 
8.3 
8.5 
9.4 
8.5 

7.4 
8.0 
7.8 
7.4 
7.6 

9.7 
12.5 
5.0 

9.1 

9.7 
7.5 
4.0 

7.1 

8.0 
7.5 

10.0 
10.0 
8.9 

9.2 
8.7 
9.4 

10.6 
9.5 

11.6 
7.9 

11.0 
11.1 
10.4 

12.6 
8.4 

10.2 
13.0 
11.0 

10.5 
7.9 
10.8 
11.8 
10.2 

8.1 
8.7 
9.5 
9. 2 
8.9 
7.0 
7.5 

12.0 
9.7 
9.0 
7.0 
8.0 
9.8 
8.7 
8.4 

11.0 
19.0 
8.0 

11.0 
12.2 
9.3 

9.8 
11.2 
10.2 
11.9 
8.7 
8.6 
Q. 0 
9.6 

10. Y 
8.3 
9.8 

10.8 
D. E 

....... 

....... 

...... 

- 

8.9 
10.2 
12.6 
10.6 

13.4 
8.7 

12.0 
12.7 
11.7 

14.3 
9.4 

11.5 
15.2 
12.6 

1l.Q 
8.8 

12.3 
13.3 
11.8 

750 

8. 58" W. 
8. 11'W. 
8. 43" W. 
9. 56'W. 
S. 42OW. 

8. 62' W. 
8. 41'W. 
8. 37" w. 
8. 68' W. 
9. 52OW. 

8. 67"W. 
9. 36'W. 
5. 29" w. 
9. 68"W. 
8. 50' W. 

gg:?: 
8. 87'W. 
N.67" W. 
8. 84'W. 

15.5 
7.8 

11.6 
11.4 
11.6 

13.3 
7.0 

10.3 
17.8 
12.1 

14.9 
6.5 

12.0 
16.5 
12.5 

1::; 
14.0 
14.0 
12.3 

8. 67" E. 11.5 
8. 72'E. 9.5 
9. 68"E. 4.0 

8.45OW. 
8. 470 w. 
8. 67'W. 
8. 65-W. 
8. 50' w. 
S.52"W. w. 
8. 68OW. 
9. 70'W. 
5.720 w. 
S. 84'W. w. w. 
N.83'W. 

W. 

..........I .... SIB 
8. 60" E. 

8.g 
9.4 

11.1 
10.8 
10.0 
7.3 
9.G 

13.C 
9.6 
9.E 
7.6 
9.6 

11.c 
10.7 

Q.7 

...................................... ...................................... ...................................... ...................................... ...................................... ...................................... ...................................... ...................................... ...................................... ....................................... 

...................................... ...................................... ...................................... ...................................... ...................................... 

...................................... ...................................... 

I 

WSW.. 

Spring.. . 8. 68" W 
Summer. S. 68" W. 

Wint er... 8. 68' W 
Autumn. 8. 68'W 1 nnual . . 8. 68" W 

................. 
N.22'W. 

N.22'W. 
W. 

N.6SqW. 
W. 

N.33.W. 
N.34' W. 
N.68'W. 

N.45"W. 
N.4Q0W. 
N. 22" w. 

................. ................. 

................. 

................. 

60 

9.4 
12.6 

20.7 
19.4 
14.8 
17.3 ....... 
22.0 
19.7 ....... N.45'W.l 10.f 

N.68" W. 
N.45O W. 
N.56'W. 
N.56' W. 
N.56'W. 

.................. 
N.41" W. io:? 
N.43'W. la.( 
N.43'W. 11.2 

12.r 
24.c 

8.: 14.. 
14.6 

N.25'W. 
N.17'W. 
N.10" W. 
N.25'W. 
N.22" W. 
8. 0' W. 
S. 13"W. s 12" w. 
8: 74'w. 
8, 25" w. 

)ireclion 
L__ 

N. 17' E. 
N. 11' E. 
N. 11' E. 
N. 4'K. 
N. 11' E. 

N. 20' E. 
N.54" E. 
N.44' E. 
N.37'E. 
N.39' E. 

N. 67' E. 
N. 38' E. 
N.47" E. 
N. 51" E. 
N.51' E. 

5. 75- E. 
N. 68" E. 
N. 88' E. 
N.-io"'g. 
3. 46" E. 
9. 720 E. 

E. 

9. 69' E. 

9. 379 E. 
3. 11' w 
9. 45" E. 
9. 34" E. 
9. 27" x. 
s. 21" E. 
9. 80 w 
9. 6'E. 
9. 15' E. s. 9"E. 

S. 6'W 
9. 9" E. 

S. s. 22" w s. 5" w 
9. 159 W 
9. 19' w 
9. 11" w 
8. 26'W 
8. 180 w 
9. 32' w 
8. 36' 711 
8. 35') w 
9. 37" w 
9. 354 w 
8. 49" w 
8. 47" w 
8. 73' w 
8. 75' W 
8. 61" W 
S. 56' W 
N. 45" W 

W 
9. 75" w 
s. 880 w 
8. 84' W 

W 
' W  

N. 83' W 
W 

N. 67" W 
N. 45' W 
N.45'W 
N. 39' W 
N. 49' W 
N. 56' W 

N. 33' W 
N. 43' W 
N. 44' R 
N. 25" W 
N. 17' VV 
N.22' 1% 
N. 22' 1% 
N. 22' W 
8. 16" W s. 21' w 
S. 17' W 
8. 77' VV s. 32" M 

......... 

......... 

12.t 
9.( 
9.4 
9.t 

10.: 
11.4 
9.: 

1o.i 
12.4 
11.( 

n.p.s. 
6.7 
7.1 
0.8 

13.3 
9.2 

6.9 
6.2 
9.7 

10.0 
8.2 

7.3 
8.9 
7.5 
9.6 
8.3 

9.0 
12.5 
6.0 

9.2 

11.7 
9.0 
5.0 

8.6 

7.6 
9.5 
9.0 

10.5 
9.2 

10.4 
8.0 

10.2 
13.3 
10.5 

13.6 
8.6 

12.1 
12.7 
11.8 

14.7 
9.2 

11.6 
16.3 
13.0 

12.0 
8.6 

12.3 
13.4 
11.6 

9.3 
8.4 

11.5 
11.2 
10.1 
8.3 

10.0 
14.0 
9.9 

10.6 
8.7 

11.5 
13.4 
11.7 
11.3 
13.6 
25.0 
7.0 

16.0 
15.4 
10.5 

11.5 
14.6 
12.2 
12. Q 

10.2 
10.3 
10.8 
11.5 
8.9 

13.1 
11.1 

....... 

....... 

...... 

9. a 

11.11 

NNW.. 

Means.. 

v. 5 ° K  
N. 

V. 14" W. v. 200 w. v. 7" w. 
v. 4"W. 
9.220 E. 
Y.30' E. 
rT. 13' E. 
q. 15" E. 

v.724 E. v. 17' E. 
v.39" E. v. 45" w. 
V. 23' E. 

E. ......... ......... ......... 
E. 

1. 220 E. 
E. ......... 

f.*i$.&... 
l:.ii;.w: 
......... 

8. 
3. 34" w. 
3. 1 6 O W .  
3. 14' W. 
3. 340 w 

S. 
9. 16" w 
9. 200 w 
3. 70 w 
9. 20- w 
9. 32' w 
9. 20' w 
5. 350 w 
9. 31' W 
9. 21" w 
9. 38" W 
8. 31' W 

9. 50" W 
8. 390 w 
6. 46'W 
9. 620 w 
9. 490 w 
8. 79' w 
8. 31' W 
5. 779 w 
N. 74' W 
8. 74' w 
S. 50' W 
N. 22' W 

W 
8.88"W 

W 
N. 83" W 
Y. 79" w 

W 
N.79' W 
N. 88" W 
N. 72" W 
N. 45' W 

N. 34" W 
N. 50" W 
N. 38' W 

N. 45' W 
N.42" W 
N.42" W 
N. 68' W 
N.44" W 
N. 45" W 
N. 50" W 
8. 63" W s. 340 w 
8. 440 w 
N. 86' W 
8. 56" W 

......... 

N*.ii&.w 

Spring.. . N. 22' W 
Summer. N.22' W 
A u t U n .  N.22'W 
Winter ... N.22'W 
Annual,. N. 22O W 
Spring. .. 8. 9' E. 
Summer. 8. 2'E. 

Winter 6. 50" w Autumn. '8. 3" E. 

1 
I AMunl.. a. 8'W 

... 

- 
VOlOO- 

ity. 

m. p. 8 .  
11.4 
5.1 

10.3 
15.9 
10.7 

5.9 
2.5 
8.5 
9.4 
6.6 

4.9 
9.0 
7.1 
8.4 
7.4 

3.0 

___ 

....... ....... ....... 
3.2 

10.3 
8.0 

7.9 

6.3 
8.0 

6.5 
6.0 

9.6 
7.5 

10.8 
14.0 
10.5 

14.3 
6.5 

11.7 
11.4 
11.0 

12.8 . 7.8 
10.7 
16.0 
11.8 

11.9 
7.3 

12.5 
14.2 
11.5 

10. 8 
7.4 

12.4 
12.5 
10.7 
14.3 
10.0 
12.0 
9.2 

11.4 
12.3 
13.5 
18.7 
14.4 
14.7 
15.0 
26.0 

19.0 
17.1 
9.7 

15.3 
17.3 
14.1 
14.7 
9.0 

13.8 
13.3 
12.7 
11.3 
7.7 

11.1 
13.9 
11.0 

....... ....... 

....... 

....... 

....... 

- 

8. 74OW. 
8. 36'W. 
8. 69" W. 
N.74'W. 
8. 69'W. 

3,000 

12.9 
7.6 

11.1 
16.1 
11.E 

1 m. p .  8 .  
N. 14.4 

8.81'W. 

6.  72OW. 
N.79" W. 
8. 71'W. 

8.28.W. 
15.0 ................... 
12.5 S. 84OW. 15.2 
18.8 N.67.W. 23.8 
13.6 N.81.W. 17.0 

8.2 ................. : 

9. 45" W.1 8.3 w. 9.5 .......... ] ........ """""l.... i.i' 
9. 68" W. 

9. 22"E. 11.4 
S. 15'W. 9.6 
8. 68'W. 10.0 I 

.................. 
N. 51' W. 17.1 
N.56'W. 22.0 
N.4VW. 17.4 

.................. N-390 w * I  16*5 

I 

...................................... 
N ~ ~ P w . (  23.51 ........... 1 ........ 
8.61'W. 15.0 ................... 

W.1 10.31 ...........I ........ 

...................................... 
N.68'W. 23.5 ................... 
N.68*W./ 18.91 ........... 1 ........ 
N.45" W. 19.0 ................... ........... 1 ........I ........... 1 ........ ...................................... ...................................... 
N.45'W.I 14.11 ........... 1 ........ 

1 One observation only. 
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Surface 
direc- 
tion. 

Season. 

Xrection. 

r. 90 w. 

r. 150 w. 

r. ioo E. 

I. 17' W. 
I .  14' W. 
I. 210 w. 

I. 8' E. 
I. 13" W. 

T. 40. E. 
T. 1l0 E. 

J. 46" E. 
T. 30' E. r. 34' E. 
T. 77' E. 
f. 46. E. 

,. 8 6 O  E. 
T. 57' E. 
T. 57' E. ,. 9' E. 
?. 89' E. 

I. 75" E. 
I. 23" E. 
I. 41' E. 

1. 43" E. 

i. 30' E. 
I .  l o w  

S. 
3. 15' W 
3.  2O E. 

3. 8' E. 
3. 6' W 
3. 13' W 
3. 41° W 
3. 13' W 
3. 100 w 
3. 19. w 
3. 13' W 
3 .  52" W 
3.238 w 
s. 34' I+ 
5. 32' W 
S. 31' W 
5.50" w 
6. 37" w 
6. 48' 11 
S. 30' U s. 554 U 
6. 780 U 
5. 540 U 

5. 700 u 
s. 560 M s. 800 M 
N. 87. M s. 75' w 
N. 85' P s. 810 M 

V 
N. 71' P 
N.86"V 

N. 74' v 
N. 75" V 
N. 81' V 
N. 63. V 
N. 73' V 

N. 74. V 
N. 63' V 
N. 56' V 
N. 59' V 
N. 63' \ 

N. 55' \. 
N. 52O 1 
N.46.1 
N. 44' 1 
N. 50. J 
N.37. W. 

I. 34" E. 

N.65' W. 1 12. 
N.64' W.1 12. 
N.51. W. 13. 
N.55.W. 14. 
N.69'W. 12. 

N.43' W. 12. 
N.46.W. 13. 
N.40.W. 12. 
N.38' W. 14. 
N.42' W. 13. 
N.26' W. 13. 
N.25' W. 10. 
N.27' W. 14. 
N.23.W. 14. 
N.26.W. 13. 
8. 70. W. 12.6 
6. 22' w. 10.7 
8. 73' W. 12.7 
N.67' W. 12.9 s. 70. w. 12.2 

Iirection. 

N. 1"E. 
N. low. 

N. 
N. 1'W. 

N. 

1. 20' E. 
r. 220 E. 

r. 240 E. r. 250 E. 
1.23" E. 

I .  460 E. 
1 . w ~ .  
1.45' E. 
T. 45' E. 
T. 46O E. 

J. 68' E. 
T. 70' E. 
T. 68' E. 
T. 70' E. 
T. 6Q0 E. 

I. 87" E. ,. 85" E. 
,. 83' E. ,. 85' E. ,. 85' E. 

I. 65' E. 
j. 67' E. 
I. 65' E. 
I. 62' E. 
I. 65' E .  

I. 43' E. 
I. 41' E. 
1. 37O E. 
3. 37" E. 
3. 40. E. 

3. 2l0 E. 
3. 19' E. 
3. 19' E. 
3. 17* E 
3. 19O E 

3. 1 0  w 
3. 10 w ;. 10 w 
3. 30 w 
3. 1' w 
3. 220 w 
3 . 2 3 0  w 
3 . 2 3 0  w 
3.290 w 
3. 24' W 
9. 51' W 
6. 45" w 
6. 47' U s. 5 0 0 %  
9. 480 u 
6. 74" W 
S. 69- U 
6. 71" u 
8. 75' U 
6. 72. M 
N. 87. M 

P 
N.88' P 
N.860 P 
N.88' P 
N. 69. Y 
N.66. P 
N. 64. P 
PI. 65. V 
N.66' V 

N.44. V 
N.45' V 
N. 44' V 
N.43. V 
N. 44. 1 
N.22' 'c 
N. 22' \. 
N. 22. 1 
N.22' \. 
N. 22. F 
s. 00. E s. 5. E 
8.56. \ 
N.67' 1 
s.28*\ 

cloc- 
tty. 

. p. a. 
11.8 
10.7 
11.0 
11.1 
11.2 

11.2 
8.9 
9.2 
9.6 
9.7 

8.9 
9.0 
9.3 
8.3 
8.9 

9.9 
8.6 

10.0 
8.9 
9.4 

13.1 
8.4 
8.8 

11.4 
10.4 

11.9 
9.3 
9.7 

10.0 
10.2 

12.0 
9.3 

11.2 
11.6 
11. c 
11. I 
10. ( 
11.: 
12.5 
11.1 

14. ( 
10.; 
13. t 
12. : 
12. ; 

12. I 
12. ( 
14. 
12. : 
12. I 

12. : 
12. I 
11. 
13.1 
12. 

10.1 
10. 
10. 
11. 
10. 

10. 
9. 
9. 

11. 
10. 

11. 
10. 
11. 
12. 
11. 

11. 
11. 
11. 
12. 
11. 
12.1 
9.0 

13.0 
12.4 
11.8 
11.8 
10.4 
11. E 
11. & 
11.4 

__ 
Xrection. %!.'- 

in .  p. s. 
N.40"W. 15.6 
N.58' W. 16.0 
N. 52' W. 18.1 
N. 40' W. 15.3 
N.47' W. 16.2 

N.41' W. 16.8 w. 8.1 
N.60'W. 8.2 

___. 

Direction. %:.e- 

m. p. a. 

N.45' W. 22.1 
N.68' W. 20.8 

N.56' W. 20.1 

N.45'W. 20.3 

-- - 
................... 

................... 

'1. p. 8. 
7.6 
6.4 
6.9 
7.3 
7.0 

7.5 
5.9 
6.4 
6.7 
6.6 

6.7 
6.3 
6.4 
6.6 
6.5 

7.6 
6.2 
6.1 
6.8 
6.7 

10.0 
6.0 
6.5 
8.0 
7.6 

9.1 
6.9 
6.2 
7.5 
7.7 

8.7 
6.5 
7.5 
8. c 
7. f 

8. ( 
6. I 
6. 
8. 
7. ' 

9. I 
7. : 
9. 
8. ' 
8. ( 

9. I 
8. : 
9. I 

8., 
9. 

9. 
8. 
7. 
9. 
8. 
8. 
7. 
7. 
7. 
7. 

8. 
7. 
7. 
7. 
7. 

9. 
6. 
8. 
7. 
8. 

8.1 
7. E 
7.3 
8.4 
7. E 
8.1 
6. I 
8.1 
8.2 
7. f 
8. I 
7.1 
7. s 
8. ( 
7. f 

m. p. 8 .  
N.31" W. 15.5 
N.37' W. 12.6 
N.36" W. 15.1 
N.41' N.36" W. W. 13.2 14.1 

N.14' W. 13.4 
N.40" W. 7.5 
N.40' W. 8.9 
N.13" W. 10.5 
N.21- W. 10.1 

N..si" -.I.. .ii;6. 

N.53OE. 8.1 
N.53' W. 12.1 
N.22" E. 10.6 

N.10' E. 10.0 

s. 56ow. E. 3.9 7.1 

9. 17' E. 7.6 

S. 68' W. 11.8 s. 45" w. 10.5 

. 22' W. 13.0 . 450 w. 11.2 

S. 13.3 

.................. 

................... ................... 

................. 

................. 
r1.450 w. 9.3 
r1.45- ................. W. 14.0 I 
.................. .................. .................. .................. .................. 
.................. .................. .................. .................. .................. 

W. 16.7 .................. .................. .................. 
W. 16.5 

.................. .................. 
8. 45' W. 18.9 

S. 45O W. 16.4 
.................. 

................. ,. 45' W. 14.6 
8 .  520 w. 10.9 
1. 330 w. 12.4 

1. 40'W. 16.1 
I. %OW. 8.1 

W. 13.0 
I. 760 w. 21.9 
!. 75' W. 14.8 

1. 45' W. 11.4 
1. 40'W. 8.5 
1. 40' W. 12.3 
1. MOW. 21.3 
3. 52' W. 13.4 

.......... 1.- ...... .................. .................. w. 27.3 w. 19.4 

5. 45. W. 13.4 

9. s. 58' 450 w. w. 11.7 12.1 
.................. 
9. 49' W. 1 15.2 

3. 450 w. 19.1 
3. 37OW. 8.4 
3. 47'W. 14.9 
r1.840 w. 21.2 
3. 56' W. 15.9 

3. 720 w. 19.0 
3. 42OW. 11.3 
3. 82' W. 16.0 
N.54' w. 19.7 
3. 80' W. 16.5 

.................. ................... 
N.78' W. 18.9 

N.78' W. 19.8 
................... 

N.UO W. 17.7 
N.84'W. 11.4 
N.87'W. 17.3 w. 22.4 
N.87" W. 17.2 

N.83' W. 18.3 
3. 34' W. 13.5 
N.71° W. 13.1 
N.85" W. 23 .8  
S. 85' W. . 17.2 

N.76- W. 19.E 
N.69" W. 18.4 
N.68' W. 18.4 
N.75" W. 23.C 
N.72' W. 19.f 

N. 72' W. 25. : 
N.51" W. 15.f 
N.77. W. 2a.( 

N.82' N.71' W. W. 23.: 21.1 

N.73' W. 25.1 
N.79' W. 19.1 
N.69' W. 20.1 
N.71' W. 23.3 
N. 73' W. 22. I 
N.58- W. 19.' 
N.54' W. 16. 
N.62. W. 21. 
N.84.W. 24. 
N.64.W. 20.1 
N.87' W. 17. 
S. 76. W. 11. 
N.87.W. 10. 
N.81. W. 20. 
N.89' W. 10. 

1.43'E. 
I.Bn0 w. 
i.22' W. 
r.w w. 
1.230 w. 

7.8 
9.8 

8.6 
11.9 

9.5 

. 47" E. 
1.47' W. . % " E .  
.%OW. . 16' E. 

. 36' E. . 2 2 " W .  ,. 47' E. ,. 6' E. ,. 19" E. 

I. 9" E. 
I. 53' W. 
I. 14' W. 
I. 39' w. 
I. 240 w. 
I. 17' W. 
1. 52'W. 
1. 22'W. 
3. 61' W. 
3. 380 w. 
3. 39. w. 
3. 36OW. 
3. 34- w. 
3. 14'W. 
3. 454 w. 

4.0 
8.9 
7.3 

13.5 
8.4 

10.2 
9.2 
8.2 

11.9 
9.9 

11.5 
8.9 

11.3 
8.4 

10.0 

14.2 
7.2 

12.2 
lG.t 
12.e 

8.' 

17. I 
12.( 

10.: 

11.: 

SE ..... 
spring. . 
Summer 
Autumn 

3, 62' W. 
3. 450 w. 
3. 41' W. 
3. 66" W. 
3. 54" W. 

5. 64' W. 
9. 41' W. 
3. 71'W. 
N.83" W. 
S. 68OW. 

6. 81* W. 
6. 68' W. 
N.87' W. w. 
6. 82" W. 

N.84" W. 
S. 74'W. 
N.82'W. 
N.70' W. 
N.85' W. 

N.81°W. 
N.72" W. 
S. 87'W. 
N.6Y W. 
N.77' W. 

N.75' W. 
N.68" W. 
N.76' W. 
N.65' W. 
N.71* W. 

15.! 
9. 

14.: 
17.1 
14.1 

16.' 
12.1 
14.1 
16. 
14.' 

15. 
11. 
15. 
19. 
15. 

10. 
12. 
13. 
19. 
15. 

17. 
17. 
15. 
19. 
17. 

21. 
14. 
20. 
20. 
19. 

w. 

N.68- W. 

.................. .................. 
N.79' w. 

. 19.9 

24.1 
19.0 

WSW.. 

W.. .... 

Spring.. . 8. 68' W 
Summer. S. 68' M 
Autumn. S. 68'M 

1Winter ..., S. 68' M 
Annual. . S. 68. P 
Spring ... l P 
Summer .I V 
Autumn .I P 
Winter.. .I V 
Annual. . v 1 

W. 
N.56' W. 
8.79. w. 

W. 
N.84-W. 

27.8 
19.0 
25.1 
30.0 
25.5 

N.68' W. 
N.58' W. 
N.52' W. 
N.54'W. 
N.58' W. 

19. 
18. 
18. 
21. 
19. 

.................. 
N.45' W. 
N.68. W. 

N.57. W. 
.................. 

18.2 
22.8 

25.2 
S. 79' W. 

W. 
N.62" W. 
8. 79' W. 
N.89'W. 

24.2 
19.6 
22.2 
24.2 
22.6 

N . W  W. 
N. 45' W. 
N.47' W. 
N.65' W. 
N. 490 w. 
S. 84. W. 
5. 76-W. 
8. 8)). W. 
N.76. W. 
8. 88' W. 

17. 
14. 
19. 
20, 
17. 
14. 
11. 
14. 
17. 
14 

6. 79. W. 
6. 60' W. 
8. 84. W. 
N.72' W. 
8.83. w. 

13 
10 
13 
14 
12 

SUPPLEMENT NO. 20. 

TABLE Sb.-Average free-air winds at Drexe.!, Nebr. 

Altitude above m. s. 1. (meters). 

3,000 4,000 1 5,000 396 500 
__ 
"OC- 
ity. 

1. p. 8. 
5.4 
3.9 
4.6 
5.3 
4.8 

5.8 
4.0 
4.4 
5.3 
4.9 

5.5 
4.2 
4.3 
5.6 
4.9 

6.4 
4.6 
3.9 
5.7 
5.2 

8.2 
4.1 
4.8 
5.3 
5.6 

6.8 
5.3 
4.5 
5.3 
5.5 

6.9 
4.5 
5.0 
5.9 
5.6 

6.0 
4.4 
4.5 
5.3 
5.0 

7.2 
5.2 
6.3 
6.0 
6.2 

8.5 
6.1 
6.9 
6.8 
7. c 
7. e 
6. : 
6. ( 
6. I 
6. I 

6.4 
5.1 
5. : 
5. ! 
5. I 

6. 1 
5. 
5.1 
5.1 
5., 

8. 
4. ' 
5. 
5. 
6. 

6. 
5. 
5. 
5. 
5. 
6. 
4. 
5. 
6. 
5. 
6. 
5. 
5. 
5. 
5. 

__ 

__ 
7eloc- 
ity. 

- 
r'eloc-. 
ity. 

__ 
7elOC- 
ity. .rection . rcction. Dircction. 

N. 
N. 
N. 
N. 
N. 

N. 22' E. 
N. 22" E. 
N. 22' E. 
N. 22' E. 
N.22' E. 

N. 45' E. 
N. 45' E. 
N. 45- E. 
N.45' E. 
N. 45' E .  

N.68' E. 
N. 68' E. 
N.68' E. 
N. 68* E. 
N. 68' E. 

E .  
E.  
E. 
E. 
E. 

S. 68" E. 
S. 68' E. 
9. 68' E. 
S. 68' E. 
5. 68. E. 

S. 45' E. 
9. 45' E. 
9. 45O E. 

Spring.. 
Summer 

N ....... Autumn j/ 1 Winter.. 

n. p. 8 .  
13.1 
11.0 
12.4 
11.2 
11.9 

12.2 
9.0 
8.9 
9.9 

10.0 

9.6 
8.4 

10.4 
8.9 
9.3 

9.7 
8.6 
8.9 
9.8 
9.2 

13.4 
7.5 

12.3 
10.5 

12.0 
8.9 

10.4 
10.1 
10.4 

12.6 
9.5 

12.1 
12.8 
11.8 

11.3 
9. E 

13.4 
1l.f 

14.4 
11.4 
14.6 
13. f 
13. f 

14.5 
12. i 
14. t 
12. : 
13. 

13.1 
12. ' 

13. 
12. I 

11. I 
11. I 

12. 
11. 

n. 8 

12. a 

12. j 

10. I 

13. 
11. 

n. p. 8.  
13.4 
11.2 
13.0 
11.4 
12.2 

11.2 
8.5 
6.9 
8.9 
8.9 

8.0 
7.5 
9.1 
7.4 
8.0 

5.2 
7.3 
6.3 
9.9 
7.2 

10.5 
7.1 
7.7 

11.5 
9.2 

11.3 
8.2 
9.3 

'9.3 
9. : 

12.5 
7. i 

12. t 
14 E 
11. I 

10. I 
8. ! 

14. 
11. < 

14. 
10. I 
14. 
15. 
13. 

15. 
12. 
13. 
13. 
13. 

14. 
11. 
13. 
16. 
13. 

12. 
11. 
11. 
16. 
13. 

14. 
13. 
11. 
16. 
13. 

17. 
13. 
15. 
17. 
16. 

15. 
15. 
16. 
18. 
16 
14 

12. ! 

N. 
'. 1 0  w. 
I. 1' E. 
I. 3" w. 
I. 1' w. 
I. 20" E. 
I. 17" E. 
I. 28" E. 
I. 28' E. 
f. 23" E. 

I. 46' E. 
I. 46' E. 
1.44' E. 
I. 50' E. 
1.46' E. 

1.66'E. 
1.68' E. 
1. 87* E. 

.86" E. . 77" E. . 74. E. . 70' E. . 77. E. 
,. 57" E. ,. 58' E. 
,. 47' E. 
,. 47' E. I. 52' E. 

I. 36' E. 
I. 38" E. 
I. 21' E. 
1. 16" E. 
1. 27' E. 

5. 16' E. 
3. 11' E. 
3. 8. E. 

6. ;. 9'E. 

Y. T" w ;. 9* w 
3. 15' W 
3. 10" w 
3 .26 '  w 
3.260 w 
3. 31° W 
3.430 w 
3. 31' W 

3. 520 w 
3. 47. W 
3.56. w 
9. 65' W 
s. 55" u. 
S . 8 8 O  u 
9. 74. U 
6. 76. U 
8.88' u s. 82. U 

N.84.V 
N. 82. M 
N. 79' U 
N. 74' M 
N.80' U 
N. 70. M 
N.60' M 
N. 56. W 
N.56'P 
N. 60. Y 

N.42. Y 
N.48' V 
N. 41. V 
N. 40' V 
N. 43' V 
N. 24' V 
N.24.V 
N. 28" V 
N. 21' V 
N.24. V 
8. 81' V 
8. 8. V 
8. 69. V 
N.66. V 
8. 70' 1 

r.n0 E. 

r. 730 E. 

!. 8'W 

. 1'W. . 4"W. . 1'W. . 3"W. . 2 o w .  

.22O E. 

.12" E. 

.31° E. 

.31° E. 

.24O E. 

.48O E. 

.48O E. 

.48' E. 

.57' E. 

.50" E. 

'. 79' E. 
!. 70' E. 
.73' E. . 78' E. 

I. 81' E. 

. 81' E. . 76' E. . 69' E. . 55" E. . 70' E. 

. 52O E. 

.50' E. . 40' E. . 31' E. . 43' E. 

. 30° E, 
,. 25' E ,  ,. 12' E 
1. 10 w 
I. 17' E 

I. 11. E 
I. 4. E 

5. 
3. 13. U 
3. 1' E 

!. 15' W 
3. 13O U 
5. 14OM 
3 . 2 6 0  V ;. 17' M 
3 .  320 M 
3. 31' M 
3. 36. M 
;* 5 5 0  M 
3. 38. M 

3. 55. M 
3. 490 P 
3. 61. W 
3. 73. V 
3. 59' P 
N. 88" V 
3. 81' v 
5. 83' v 
N.88' V 
5. 87. v 
N.82. V 
N. 74. V 
N. 70. V 
N. 67. 1 
N. 73' \ 

1 (Annual. , 

Winter.. 
Annual. 

Spring.. 
Summer 

N E  Autumn 
Winter.. 
Annual. 

E.. ..... 

ESE .... 
Winter.. 
Annual. 

I 

;. 790 w. I 22.2 
1. 22' w. 9.9 
r1.79. w. 18.1 
r1.450 w. 21.2 
3. 86' W. 17.8 

.......... 1 ........ .................. 
N.68' N.79' W. W. 24.1 14.4 
N.74" W. 18.1 

N.45. W. 20.2 
N.45.W. 21.8 .......... ........ 

12 
17 
17 
15 
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51 

Altitude sbove m. s. 1. (meters). 

Sixface 
direc- 
tion. 

N...... 

Season. 

-___ 
spring.. 
Summer 
Autumn 
Winter.. I Annual. 

.................. .................. 
N.23'W. 

.................. .................. .................. .................. .................. 

.................. .................. .................. .................. .................. 

.................. .................. .................. .................. .................. 

.................. .................. .................. .................. .................. 

15.6 

NNE ... 
Spring.. 
Summer 
Autumn 
Winter.. 
Annual. 

NE ..... 
SprIng . . 
Summer 
Autumn 
Winter.. I Annual. 

E N E  ... 
spring.. 
Summer 
Autumn 
Winter.. I Annual. 

.................. 
s. 88.W. 

S. 68. W. 

5. 68.W. 
3. 68' W. 

S. 68' W. 

.................. .................. 

.................. 

.................. 

11.3 

15.2 

13.3 
21.2 

17.4 

SSE .... 
Spring.. 
Summer 
Autumn 
Winter.. I Annual. . 
(p&w;; 

8.. ..... 
Winter.. 
Annual. 

Spring. . 
Summor 

WNW.. 

. NW .... 

NNW.. 

Summer 

Winter.. 
Autumn 

Annual. 
Spring.. 
Summer 

Winter.. 
Autumn 

Annual. 
Spring.. 
Summer 
Winter.. 
Autumu 

Annual. 

I 
i 

.................. 
N.75" W. 
N.68. W. 
6. 68'W. 

N.84. W. 
N . W W .  

.................. 

('I w. 
6 .45 -w.  
S.68. W. 

.................. 

20.1 
22.3 
19.8 

19.9 
20.8 
21.0 
17.4 

19.5 
19.3 

N.7O.W. 
S. 87OW. 
S. @OW. 
N.88.W. 
N.87'W. 

17.2 
14.0 
15.5 
18.7 
16.4 

444 750 500 
__ 
Veloc- 
ity. 

- 
Vcloc- 
ity. 

- 
Joloc- 
ity. 

n. p .  s. 
11.2 
10.0 
8.7 
9.9 

10.0 

9.7 
9.3 
8.2 
7.7 
8.7 

9.1 

9.1 
9.5 
9.0 

11.0 
7.2 
9.3 
6.7 
8.6 

8.0 
6.7 
9.1 

11.5 
8.8 

9.8 
8.8 
7.7 
7.8 
8.5 

11.0 
9.9 
9.9 
9.4 

10.0 

11.0 
10.7 
14.4 
10.7 
11.7 

12.0 
11.2 
10.9 
10.8 
11.2 

9.9 
8.6 

10.9 
10. 0 

14.7 
8.1 

10.7 
11.9 
11.6 
10. I 
8.0 

11.0 
9.4 
9.8 

10.4 
11.2 
11.3 
13.2 
11.5 
10. 1 
10.4 
11.4 
12.0 
11.0 
11.6 
9.5 

11.9 
12.2 
11.3 
11.0 
9.8 

10.1 
11.7 
10.0 
10.8 
9.8 

10.5 
10.8 
10.5 

- 

a i  

9. 8 

- 
Vicloc- 
ity. 

n. p. s 
- 

11.3 
10.3 
8.8 
9.6 

10.0 

9.7 
8.9 
7.8 
7.8 
8.5 

8.8 
7.0 
9.3 
9.6 
8.8 

11.4 
6.7 
9.0 
6. 7 
8.4 

7.5 
7.1 

11.0 
12.2 
9.4 

10.5 
9.9 
8.5 
8.3 
9.3 

12.0 
10.7 
10.7 
9.9 

10.8 

12.4 
11.6 
16.1 
11.0 
12.8 

12.4 
11.8 
12.0 
12.2 
12.1 

11.0 
9.3 

11. 9 
11.0 
10.8 

15.1 
9.7 

11.5 
12.3 
12 2 
12.1 
9.2 

11.7 
11.4 
11.1 
11.8 
12.3 
12.2 
15.3 
12 9 
11.1 
11.5 
12.2 
14.4 
12.4 
12. e 
9.7 

12. i 
13.3 
12. 1 
11.4 
10.2 
10. 7 
12. : 
11. I 
11.4 
10.3 
1 1 . 2  
11.7 
11.2 - 

__ 
JClOC- 
ity. 

- 
JclOC- 
ity. 

Direction Iirection. 1 %?!- Direction. Direction 

N. 4OE. 
N. 8 'E.  
N. 15' E. 
N. 14' E. 
N. 10' E .  

N. 31" E. 
N. 30' E. 
N. 36' E. 
N. 37' E. 
N.33'E. 

N. 50' E. 
N. 55' E. 
N. 60" E. 
N. 71" E. 
N. 59' E. 

N. 78' E. 
N. 70' E. 
N. 87' E. 
N. 89' E. 
N. 83' E. 

S. 85" E. 
S. 77' E. 
S. 59" E. 
S. 62" E. 
5. 71' E. 

S. 48' E. 
9. 58' E. 
S. 63' E. 
9. 50" E .  
S. 52' E. 

S. 35' E. 
S. 42' E. 
S. W E .  
9. 11' E. 
S. 29' E. 

9. 15' E .  
S. 13' E.  
9. 9'E. 
9. 70 w s. 80E. 

s. 60 w 
9. 5'W 
S. 15' W 
8. 200 w s. 110 w 
s. 340 w s. 290 w 
S. 39OW s. 4G-w s. 370 w 
s. 520 w 
S. 56.W 
9. 61'W 
9. 68' w 
8. 590 w 
8. 7G0W 
8. 68'W s. 830 w 
N.87' W s. 8o'W 
N. 81' W 
N.82O W 
N. 74O W 
N. 71' W 
N. 77' W 
N.64* W 
N.03'W 
N.513. W 
N. 5 7 O  W 
N.60' W 
N. 41' W 
N. 41° W 
N.37" W 
N.37- W 
N.39- W 
N.17' W 
N.19" W 
N. 15' W 
N.18'W 
N. 17' W 
N . S e  W 
6. loo E. 
N. 51' W 
N.46. W 
N. 67' W - 

Direction. 

N. 11' E. 
N. 7" E. 
N. 22" E.  
N. 20- E. 
N. 15' E. 

N. 34' E. 
N. 34" E .  
N.37" E. 
N. 43' E .  
N. 37' E. 

N. 47' E. 
N. 58' E. 
N. 09' E. 
N. 78' E. 
N. 63' E .  

9. 87' E. 
E. 

9. 83" E. 
S. 85" E. 
S. W E .  

S. 72" E. 
S. 72O E. 
S. 51' E. 
S. 50' E. 
S. 63' E. 

S. 37' E. 
9. 54" E. 
S. 38'E. s. 13" E. 
S. 36' E .  

s. 34' E. 
S. 36' E. s. 12" E. 
S. GEE. s. 22" E. 

S. 13' E. 
S. loo E.  

S. 
S.29'W. s. 10 w. 
s. 9'W. s. 70 w. s. 210 w. s. 33' w. 
S. 17" W 

S. 48' W s. 37' w. 
S. 48'W. 
S. G l o  W. 
S. 48'W. 

S. 56' W 
S. Glow 
6. 04* W s. 800 w 
S. 08' W 
S. 8 5 O W  
5. 04* W s. 800 w 
N. 77O W s. 85' w 
N. 78O W 
N. 77' W 
N.68' W 
N. 07" W 
N. 72' w 
N. 57' W 
N.63' W 
N.Sl0W 
N. GOo W 
N.55' W 
N. 40' W 
N.44* W 
N. 30' W 
N. 37" W 
N.38' W 
N. 13' W 

N. 12O W 
N. 19O W 
N.lGO W 
N.09' W 
S. 40° I V  
N. 5G" W 

N. ix0 w 

N.47. W 
N. 77. w 

Direction. Direction. Direction. 

I- ' m. p .  s. 
9.8 
6.7 
6.9 
8.4 
8.0 

8.1 
0. 5 
6.2 
6.8 
6.9 

7.9 
5.3 
5.6 
7.5 
6.6 

8.6 
5.4 
6.0 
5.8 
6.4 

7.9 
4.6 
4.9 
6.7 
6. 0 

7.5 
5.9 
5.1 
5.3 
6.0 

8.0 
6.8 
0.4 
5.4 
0.6 

7.9 
7.4 
7.9 
5.4 
7.2 

8.2 
6. 5 
7. 1 
5.8 
6.9 

0. 2 
5.9 
6.0 
6.1 
6. 0 

9.1 
5.9 
6.4 
5.7 
6. 8 
0.7 
4.7 
5.8 
5.0 
5. 6 
7.4 
7.2 
0.7 
7.5 
7.2 
7.4 
0. 7 
7.0 
6.4 
6.9 
9.7 
0.9 
8.0 
8.2 
8.2 
9.4 
7. 0 
8.0 
9.0 
8.5 
8.3 
6.5 
6.8 
I. 2 
7.2 
- 

n. p. s 
10.1 
7.3 
7.2 
8.7 
8.3 

8.4 
7.1 
6.6 
7.0 
7.3 

8. 1 
6. 0 
6.4 
7.9 
7.1 

9.2 
5.8 
6.6 
6.0 
6.9 

7.9 
5.1 
5.7 
7.9 
6.6 

7.9 
6.5 
5.7 
5.8 
6.5 

8.8 
7.4 
7.0 
6.4 
7.4 

8.5 
8.0 
9.3 
6. 5 
8.1 

7.5 
7.9 
6. 8 
7.8 

0.9 
6.5 
7.1 
6.9 
6.8 

10.3 
8.8 
7.4 
7.0 
7.9 
7.7 
5.5 
6.0 
5.9 
6.5 
8.0 
8.0 
7.8 
8.0 
8.1 
7.9 
7. 4 
7.9 
7.5 
7.7 

10.0 
7.5 
8.7 
9.0 
8.8 
9.7 
8.0 
8.4 
9.5 
8.9 
8.8 
7.2 
7.0 
7.9 
7.9 

a 9  

- 

n. p. s. 
12.0 
9.9 
6.7 
8.6 
9.3 

7.3 
7.2 
5.5 

10.2 
7.6 

6.4 
5.9 
6.3 
5.8 
6. 1 

11.7 
2.3 
7.5 
3.8 
6.3 

6.3 
4.2 

12.0 
9.3 
8.0 

10.5 
8.5 
8.1 

12.0 
9.8 

13.9 
0.2 

10.0 
14.7 
12.0 

12.3 
10.4 
13.8 
10.6 
11.8 

12.0 
10.5 
12.4 
12.6 
11.9 

11.2 
9.0 

12.0 
11.8 
11.0 

14. 5 
9.8 

12.5 
10.0 
13.2 
17.9 
10.3 
12.3 
14.6 
13.8 
14.2 
13.1 
13.8 
17.1 
14.6 
12.5 
14.3 
14.0 
16.2 
14.2 
15. 1 
11.7 
14.4 
15.6 
14.2 
.11.D 

9.3 
12. u 
13.2 
11. 0 
11.9 
9.7 

11.3 
13.0 
11.5 

N. 17' W. 
N. 26' W. 
N. 39' W. 
N. 40' W. 
N. 31* W. 

N. 22" E. 
N. 20' E. 
N. 19' E. 
N. 49' W. 
N. 4'E. 

N. 45' W. 
N. 67' E. 

(9 
N.45'E. 
N.42' E .  

S. 78' E. 

S. 22' E. 
.......... 

.E.. 

s. 348 w. s. 459 w. 
8. 379 w. 
5.290 w. 
9. 08' W. 
S. G'E. s. 349 w. 
9. 830 w. s. 480 w. 
5. 15" W. 

5. 35" w. 
S. 70' W. s. 330 w. 
s. 3'W. 
9. 420 w. s. 550 w. 

W. 
9. 480 w. 
8. 280 w. 
8. 31' W. 
S. Glow. 
N. 82' W. 
8. 540 w. 
s. 748 w. 
N. 87O W. s. 720 w. 
N. 820 w. 
9. 840 w. 
N. 56' W. 
N. 70' W. 
6. 750 w. 
N. 71' W. 
N. 78O W. 
N.137~ N.4S0 W. W. 

N.08. W. 
N. GOo W. 
N. GO' W. 
N. 81- W. 
8. 740 w. 
N. 76' W. 
N. 58" W. 
N. 800 w. 
8.83' w. 
N. 68' W. 
N. 5 7 O  W. 
N. 01' W. 
N.71* W. 
N. 60' W. 
N. 60. W. 
N. 01' W. 
N. 57. W. 
N. 59' W. 

N. 47' W. 
N.28' W. 
N. 41. W. 
N. 34' W. 
s. 88. w. 
9. 870 w. 
N. 75. W. 
N. 63' W. 
N. 81' W. 

s. 

s. 129 w. 

N. 214 w. 

&. p. s. 
e13.7 
10.9 
9.9 

10.2 
11.2 

7.4 
5.9 
6.0 

13.3 
8.2 

10.7 
5.0 
6.9 
4.4 
6. 9 

11.3 

8.3 

5.7 
7.6 
3.1 

12.4 
7.3 
7. 0 

12 0 
6.4 
8.3 

14. 0 
10.5 

16.7 
9. 0 

10.6 
15.8 
13.2 

10.2 
9.0 

14.2 
12.0 
11.4 

12 4 
9.0 

13.0 
15.2 
12.4 

13.2 
10.1 
13.6 
15.7 
13.2 

16.4 
15.4 
12.2 
19.0 
15.8 
21.0 
12.9 
15.8 
16.2 
16.5 
16.2 
17.3 
17.2 
20.4 
17.8 
17.4 
16.0 
16.5 
17.8 
17.1 
17.4 
13.4 
16.8 
17.9 
16.4 
13.6 
9.4 

14.1 
14. 6 
12.9 
13.2 
10.2 
13.1 
15.1 
12.9 

...... 

...... 

- 

N. 32' W. 
N.45' W. 

N. 
N. 5Go W. 
N. 34" W. 

W. 
N. 22O W. 
N. 11' E. 

N. 32' W. 

N. 45O W. 
N. 45" E. 

N. 

E. 

9. 450 w. 
S. 22. E. 

S. 68' W. 
9. 22' E. 

s. 230 w. 

.......... 

.......... .......... 

.......... 

.......... 

.......... 

.......... 

.......... 
L:.ii" .\.-; 
n.790 w. 
9. 08' W. 

s. G8' w. s. 350 w. 
W. s..ii6.wi 

9. 220 w. s. 440 w. 
9. 45' w. 
8. 370 w. 
s. 59. w. 
S. 66' W. 
9. 70' W. 
N. 6G' W. s. 770 w. 
9.83. W. 
N. 89' W. s. 82' w. 
N. 72O W. 
N. 89' W. 

.......... 

N . . ~ ~  .W~ 

S. 67. W. 
W. s. 850 w. 

N. 08' W, 

N.54' W. 
N. 58' W. 

W. s. 79' w. 
N. 86' W. 
N. 45' W. 
N. 81' W. 

W 
N. 70' w. 
N.03' W. 
N. 71' W 
N. 73' W. 
N.83' W 
N. 52' W 
N. 57' W 
N. 63. W. 
N.64' W 

N. 
N.56' W 
N.30' W 
N.64' W 
N. 38' W 
N.83' W 
N. 81' W 
N.81. W 
N.GG" W 
N. 78' w 

N . . ~ ~  .w, 

n. p. s. 
10.4 
13.1 
11.0 
11.7 
13.0 

8.2 
6.5 
6.2 

8.7 

15.5 
5.4 

..... 

m. p. s. 
N.22' E .  17.5 
N.68' W. 17.2 

N. 1 ° E .  
N. 1OE. 
N. 3 'E. 
N. 4"E.  
N. 2OE. 

N. 22' E. 
N.23" E. 
N.22' E. 
N.22'E. 
N. 22" E. 

N.45" E. 
N. 48" E .  
N. 48" E. 
N. 45' E. 
N. 40' E. 

N. 69' E .  
N.69' E. 
N. 74' E .  
N. 08" E. 
N. 70' E. 

E. 
E. 

S. 79" E. 
S. 79' E. 
8. 85* E. 

9. 68' E. 
S. 65" E. 
S. 62" E. 
S. 63' E. 
9. 6-1' E. 

S. 45' E .  
S. W E .  
9. 41" E. 
9. 30" E.  
9. 42' E. 
8. 2 2 O  E. 
S. 22' E. 
S.24O E.  
S. 22' E. 
8 . W  E. 

s. 
9. 

8. 34 w. 
9. 40 w. s. 20 w. 
s. 240 w. 
s. 240 w. 
8. 26'W. 
9.26- w. s. 250 w. 
5. 450 w. s. 480 w. 
9. 450 w. 
S. 51' w. s. 47' w. 
6. 680 w. 
9. 08'W. 
8. 68' W. 
S. 71' W. 
9. 69" W. 

W. 
W. 

N. 89. W. 
N. 87' W. 
N. 89' W. 
N. 68' W. 
N. G9' W. 
N.06" W. 
N. 08" W. 
N. 66' w. 
'N. 45' W. 
N. 45" W. 
N. 46' W. 
N. 44' W. 
N. 45. W. 
N. 22' W. 
N. 22' W, 
N. 22' W. 
N. 22' W 
N.22' W, 
N. 44' W. 
8. 10' E. 
N. GOo W. 
N. 50' W. 
N. 66. W. 

N. 
N. 
N. 
N. 
N. 

N. 22" E. 
N. 22" E. 
N. 22' E. 
N. 22' E. 
N.22' E. 

N045' E. 
N. 45' E. 
N . 4 P E .  
N.45O E. 
N.45'E. 

N. 68' E. 
N. 68' E.  
N. 68' E. 
N. 68' E. 
N.08'E. 

E. 
E .  
E. 
E. 
E. 

E .  68' E. 
S. 08' E. 
S. 08" E. 
9. 68' E.  
S. 68' E. 

S. 45' E. 
8. 45O E. 
S. 45' E .  
8. 45' E. 
S. 45' E. 

S. 22' E.  
S. 2 2 O  E. 
S. 2 2 O  E.  
S .  22'E. 
9. 22' E. 

9. 
8. 
8. 
S. 
S. 

s. 220 w 
6 .  22" w 
s. 220 w 
8. 220 w 
6. 220 w 
f i .  45" w s. 450 w 
s. 45" w 
s. 450 w 
8. 450 w 
S. 0 8 O  W 
8. 68' W 
8.  68' w 
5. 08' W 
8. 68' w 

W 
W 
W 
W 
W 

N.68' W 
N.68' W 
N.68' W 
N. 68' W 
N . W  W 
N.45* W 
N. 45* W 
N.45O W 
N.4V W 
N. 4S0 W 
N.22. W 
N.22' W 
N. 22. w 
N.22" W 
N. 2 2 O  W 
N.43' W 
9. 16' E. 
N.58" W 
N. 50' W 
N.65' W 

N. 
N. lo W. 
N. 2' W. 
N. 2 O  W. 
N. 1" W. 

N.27'E. 
N. 10' E. 
N. 56" E. 
N. 36' W. 
N. 15' E. 
N. 47' E. 
N. 87' E .  
N. 70' E. 
N. 87' E. 
N. 73" E .  

S. 81" E. 
S. 43' E. 
S. 58' E. 
S. 50' E. s. 590 E. 
s. 52' E. 
S. 54' E. 
S. 10' E. 
S. 38' E. 
9. 30- E. 
9. 5.E. 
9. 41' E .  

9. 
9. 41'W. 
S. 1'E. 
S. 12" E. 
S. 13' E. s. 20' W. s. 57' w. 
5. 120 w. 
S. 5" E. 
9. 15OW. 
9. 30' W. 
5. 730 w. 
9. 280 w. 
S. 17' W. 
9. 210 w. 
9. 45- w. 
9. 73' w. 
9. 390 w. 
5. 570 w. s. 59' w. 
S. 02'W. s. 870 w. s. 660 w. 
S. 68' W. 

W. 
6. 70'W. 
N. 75' W. 
9.85. w. 

W. 
N.68' W. 
S. 87' W. 
N. 07' W. 
N. 79' W. 
N. 73' W. 
N. 78" W. 
N. 03' W. 
N. 5 5 O  W. 
N. 67' W. 
N. 79' W 
N.04" W. 
N. 48' W 
N.61' W 
N. 60" W 
N.46' W 
N.45' W 
N. 45' W 
N. 45' W 
N.45' W 
N. 10' W 
N. 43" W 
N. 10' W 
N. 270 w 
N. 24" W 
s. 810 w 
6.  05' W 
N.80' W 
N. 50' W. 
N.88' W. 

..... 
8.8 

10.6 

7.1 

4.8 

0.5 
12.8 

6.5 

..... 

..... 

...... 
..... 
..... ..... 

9.7 
20.5 
12.4 

16.4 
9.7 

12.2 

13.6 

13.7 
10.5 
19.1 

14.9 

12. 9 
9.5 

15.7 
17.3 
13.8 

15.0 
10.3 
15.5 
20.6 
15.4 

18.5 
16.6 
20.6 
18.2 
23.7 

19.4 
19.5 
19.9 
17.9 
21. 6 
19.7 
22.4 
20.4 
22.2 
18.4 
18.6 
20.7 
20.0 
19.5 
15.9 
19.7 

18.3 
15.7 
13.4 
16.7 
16.1 
15. E 
14. I 
11.7 
15.4 
17.4 
14. I 

..... 

...... 

...... 

...... 

18. a 

Spring ~. 
Summer 

E ....... Autumn 
Winter.. 
Aunual. . 
Spring.. 
Summer 

Annual. , 

.................. %.I 2:: 
3. 45. w. 12.2 

Spring.. 
Summer 

SE ..... Autumn 
Winter.. 

::I 
W. 16.1 .................. 
W. 15.7 .................. .................. 

N.88- W. 20.5 
N.79.W. 16.3 1 (Annual. . 
..........I ........ .................. Spriug.. 

summer 
Autumn 
Winter.. 
Anuual . . 

.................. 
N.79.W. 20.7 
N.7g0 W. 18.3 , 

.................. I Spring.. 
Summer 

Wlnter.. 
Annual. 

.................. 
N.79.W. 22.2 
N.84" w.I  W. 21.3 19.9 

.................. .................. 

w.1 
19.3 

w. 20.0 
.................. 

N.45' ;:i W. :;:: 19.3 

1 Only 2 ObSBrVBkfOnl, 180' 8part. 
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Spring.. . 
Summer. 
Autumn. 
Winter ... 
Annual.. 

SUPPLEMENT NO. 20. 

TABLE 9d.-Average free-air winds at GToesbeck, Tex. 

N. 
N. 
N. 
N. 
N. 

S.1 9.61 ........... ............................. 
8 90 w. 10.0 s. 220 w. 
s .45ow.  9.2 ........... 
8. 180 w. 8.8 8. 220 w. 
S. 31° W. 9.2 S. 68' W. 
9. 1-E .  6.2 8. 22OE. 
8. 3 6 O  W. 9.3 8. 45' W. 
S. 45" W. 12.4 ........... 
9. 2 8 O  W. 9.3 9. 32' W. 

S. 35O W. 14.9 S. 68' W. 
S. 34O W. 5.6 N. 22' W. 
S. :{lo W. 10.6 9. 49" W. 
S. 58" W. 14.4 s. 45' W. 
9. 39O W. 11.4 9. 74'W. 

S. 5R0 W. 10.9 s. 45' w. 
s .20ow.  3.7 ........... 
9. 46" W. 12.0 s. 15' W. 
S. 63O W. 12.6 S. 6 8 O  W. s. 470 w. 9.8 s. 430 w. 
8. 450 w. 10.2 ........... 
S.51"W. 3.9 ........... 
S.60°W. 9.6 ........... 
N. 78' W. 12.9 N. 60° W. 
S. 64' W. 9.2 N.60" W. 

S .  68" W. 15.5 S. 68O W. 
S.ORaW. 6.4 ........... 
N.6S0W. 17.1 ........... ............................. 
8. 8 2 O  W. 1 15.4 I S. 68" W. 

............................. .......... I ........ I ........... ............................. 
N. 790 W. j 19.9 I N. 450 w. 
N.7P W. 22.5 N.45O W. 

S.7g0W.I 23.61 ............ ............................. 
N . W  W. 20.0 ........... 
N.6Z0 W.1 19.5 1 W. 
N.77O W. 19.0 w. 
N.68OW.I 18.51 ........... ............................. 
N.07O W. 14.0 N.6S0 W. 
N.63O W. 19.2 N . W  W. 
N.66' W. 17.2 N.6P W. 
N.46' W. 20.1 N.68O W. 
N.56O W. 10.7 W. 
N.49' W. 17.7 ........... 
N.5Y W. 18.4 N. 
N.51°W. 16.7 N.55O W. 
S. 57' W. 12.1 S. 87O W. 
5. 250 w. 4.0 W. s. 520 w. 10.5 s. 570 w. 
6. 86' W. 13.7 N.MO W. s. 550 w. 10.2 s. 840 w. 

Spring.. . 
Summer. 
Autumn.. 
Winter ... 
Annual.. 

N. 22" E. 
N. 2 2 O  E. 
N. 22O E. 
N.22O E. 
N.2P E. 

Spring.. . 
Summer. 
Autumn. 
Winter ... 
Annual.. 

Spring.. . 
Summer. 
Autumn. 
Winter ... 
Annual. 

N. 45O E. 
N. 45O E. 
N.45O E. 
N.4V E. 
N.45' E. 

N. 68" E. 

N. 68O E. 
N.6S0 E. 
N. 6 8 O  E. 

.......... 

N.68' W. 

N . W  E. 

N. 

.................. 

.................. 

13.3 

10.0 

12.5 

11.0 

13.5 

......................... ......................... 
N.45O E. 11.0 

N.45'E. 13.5 
......................... 

.................. 
N.22'E. 

N.22OE. 

s .22 -w.  

S.22O W. 

.......................... / ::: ........ 
6.3 ........... 
2.9 ........... ............................. 

............................. ............................. 
7.9 ........... 
6.4 ........... ............................. 

................... ::::::I ................... ......................... ......................... ......................... 
......................... ......................... ......................... ......................... ......................... 
......................... ......................... ......................... 
12.7 ................... 
0.5 ................... 

......................... ......................... 
11.0 ................... 
9.6 ................... 

10.2 ................... 
6.4 ................... 
9.9 ................... 
9.9 ................... 

......................... 

.......................... 

Spring.. . 
Summer. 
Autumn. 
Winter ... 
,Annual.. 

S. 68' E. 
S. 68' E. 
S. 6 8 O  E. 
S. 6 8 O  E. 
S. 6 8 O  E. 

S.22"E. 
S.45OE. 
S. W E .  
9. 14O W. 
S. 18O E. 

4.4 ........... 
4.7 ........... 
5.9 ........... 

13.2 8. 30' W. 
7.0 S. 30° W. 

'Spring ... 
Summer. 
Autumn. 
Winter ... I Annual.. 

Spring.. . 

S. 22'E. 
S. 22' E.  
S. 22' E. 
8. 22'E. 
5. 22' E. 

S. 

11.9 

12.6 
11.2 
9.1 

I ................... .......................... __.._ ~ .____ _ _ _  __._. v. 11.2 w. 9.1 

........................... .................. I - . - * + - - -  

17.5 

17.4 

.................... .......................... .......................... .......................... ................... 
.......................... .......................... 

.......................... .......................... .......................... .......................... .......................... 
Spring.. 
Summer. 
Autumn. 
Winter ... 
Annual.. 

N. 45O W. .......... 
N. 45O W. 
N.45O W. 
N.45O W. 

20.0 
23.0 
22.1 
23.1 
12.7 

18.4 
18.4 

.......................... .......................... ................... ................... ................... 
................... ................... 
................... ................... 

.......................... 
Spring.. 
Summer . 
Autumn. 
Winter.. . 
Annual.. 
spring.. . 
Summor. 
Autumn. 
Winter. .. 
Annual.. 

N. Bo W. 
N. 2 2 O  W. 
N. Bo W. 
N. 2 2 O  W. 
N. 2 2 O  W. 
8. 12O E. 
6. 'io W. 
8. 48O E. 
N.5Z0 W. 
6. 1 ° E .  

14.3 
6.2 

11.7 
16.0 
11.8 

N.68' W. 18.1 ................... 
N.23" W. 13.6 
N.79O W. 18.0 
N.5P W. 14.6 

Altitude above m. s. 1. (meters). 

Season. 1 141 
Surfacf 
direc- 
tion. 

m 7M) 2,000 I 

__ 
7eloc- 
i ty .  

a. p. 8 .  
8.3 
5.5 
9.2 

10.2 
8.3 

8.5 
5.0 
7.3 
7.7 
7.1 

8.6 
7.0 

10.9 
6.0 
8.1 

9.2 

7.5 
4.0 
6.9 

7.9 
7.0 

10.4 
4.2 
7.4 

9.6 
7.1 
9.7 
9.1 
8.9 

10.2 
7.5 

10.7 
13.1 
10.4 

10.6 
7.9 

10.7 
14.2 
10. E 

12.7 
8.1 

11.6 
la. 1 
11.4 

11. Q 
9.7 

11.5 
11.5 
11.2 

11.5 

9. E 
11.2 

11.8 
6.5 

10.2 
15.6 
11. a 
22.0 

10. E! 
14.4 

8.1 
7.0 
8.2 

11.2 
8.9 

11.8 

11.2 
10.0 
11.0 
12.0 
9.4 

10.2 
9.8 

10.4 
10.9 
8.3 

10.3 
10.6 
10.0 

__ 

...... 

9. a 

io. a 

._.._. io. a 

...... 

~ 

7~10~-  
ity. 

1. p. a .  
8.5 
4.3 

10.7 
8.0 

8.5 
5.0 
7.3 
7.2 
7.0 

8.2 
7.0 

10.8 
5.5 
7.9 

9.4 

8.2 
3.0 
6.9 

7.1 
6.8 
9.8 
3.9 
6.9 

9.8 
7.0 
9.6 

10.2 
9.2 

11.0 
8.3 

11.8 
14.7 
11.4 

11.3 
8.4 

11.0 
16.2 
11.7 

14.2 
8.5 

21.8 
14.9 
12.6 

12.1 
10.0 
13.1 
12.5 
11.9 

12.3 
9.0 
9.7 

11.6 
10.6 

11.8 
6.4 

11.0 
17.0 
11.6 

n. 0 

12.0 
11.5 
15.2 

11. Q 
7.0 

10.7 
11.4 
10.2 

12.8 

12.0 
11.2 
12.0 
12.9 
9.4 

11.1 
10.1 
10.9 
11.6 
8.4 

10.8 
11.2 
10.5 

- 

a 4  

..... 

...... 

...... 

__ 
bloc- 
ity. 

I. p. s. 
8.5 
3.0 
7.6 

10.7 
7.4 

8.1 
6.0 
7.3 
7.0 
7.1 

7.0 
6.7 

10.1 
5.0 
7.2 

8.4 

7.9 
2.0 
6. 1 

5.9 
5.8 
8.8 
3.2 
5.9 

9.6 
6.8 
9.6 

10.6 
9.1 

11.1 

15.3 
11. e 
11. t 

11.' 
16. i 
12.1 

15. ( 
7. 2 

13. 1 
15.2 
13. ( 

12.: 

la. 1 

12. % 
12. : 
12.: 
7. < 

10.: 
11. c 
10. 1 

12. ( 
6. I 

11. ( 
17. ( 
11.1 

- 

..... 

8. a 
12. a 

8. $ 

10.: 

...... ...... 
11. i 
12. t 
15. t 

15.1 
7. ( 

12. ; 
12.1 
11. t 

13. f 

11. E 
12.4 
12. E 
13.2 
8.1 

11.5 
10.6 
10. B 
11. e 
8.0 

10.9 
11.0 
10.8 

..... 

I 
~ 

Tcloc- ~ 

I 
itY. 1 

~ 

1. p .  a. 
8.0 

7.4 
10.1 
6.9 

7.9 

8. 1 
6. Q 
7.3 

5.3 
5.7 
8.7 

10.5 
7.6 

5.2 

4.8 

2.9 

4.4 
5.8 
5.9 

4.4 

6.6 
4.7 
8.2 

10.7 
7. 0 

11.7 
7.0 

10.7 
12.7 
10.5 

10.7 
7.0 

10.2 
12.4 
10.2 

13.9 
6.6 

11.8 
13.5 
11.4 

10.8 
6.3 

11.3 
12.3 
10.2 

9.7 
3.9 
9.9 

11.4 
8.7 

12.3 
4.9 

11.8 

12.1 

...... 

...... 

....... 

....... 

....... 

...... 

...... ...... 
13.3 
15.5 
18. 1 

17.1 
8.0 

15.0 
16.7 
14.2 

15.5 

12.4 
16.2 
14.7 
17.2 
9.7 

14.5 
14.0 
13.8 
11.2 
5.7 

10.2 
11.8 
9.7 

....... 

I-- Direction 'eloc- 
ity. Xrection. Xrection. 

N.45a W. 

N. 21° W. 
N. 24O W. 
N. 30' W. 

N. BOW. 
S. 68' E. 
N. 21' E. 
N.23O E.  
N.32' E.  

N. 1l0 E .  
N.45O E. 
N.58'E. 
N.68' W. 
N. 18O E. 

N. 68" E. 

S. 87' E. 

N. EOo E. 

s. 110 w. 
S. 22O E. 
9. 13O E. 

S. So E. 

8. 16" E. 
S. 52' E. 
5. 27O E. 
8. 30 w. 
S. 23O E. 

S. 2 O  E. 
8. 340 E. 
8. 50 w. 
9.230 w. 
9. ZD E. 

S. 17'W 
S. 1l0 E. 
8. 240 w 
S. 30' W 
S. 15'W 

s. 250 w 
9. 16'W 
9. 210 w s. 470 w s. 270 w 
s. 470 w s. 270 w 
S. 41' W s. 500 w 
S. 41OW 

s. 600 w 
S. 36O W 
S. 50°W s. 740 w s. 550 w 
s. 720 w 
S. G P  W 
S. 6l0 W 

S. 65" W 

.......... 

.......... 

.......... 

......... 

.......... 

......... ......... 
N.5G0 W 
N.76O W 
N.66O W 

W 
N. 46O W 
N. 500 w 
N. 610 W 
N. 630 W 
N. 6 2 O  W 
N.57O W 

N. 57O W 
N.38O W. 
N.30° W 
N . B O  W. 
N. 34O W. 
N.3P W. 
6. 440 w. 
A. 200 w. 
8.430 w. 
6.860 w. 
8. 48O W. 

......... 
N . w  w 

lirection. 

N. 7OW. 
N. 17' E.  
N. 12O E. 
N. go E. 
N. 8'E. 

N. 22' E. 
N. 34O E. 
N. 37O E. 
N. 39' E. 
N. 33O E. 

N. 50' E. 
N.60° E. 
N. 61D E. 
N. 65O E. 
N.59O E .  

N. 86' E. 

N. 89' E. 
N. 45O E. 
N. 74O E. 

S. 48O E. 
S. 68" E. 
9. 62" E. 
8. 30° E. 
S. 52O E. 

5. 41' E. 
5.54' E. 
S. 40° E. 
9. 3G0 E. 
S. 43O E. 

5. 2Go E. 
S. 49O E. 
S. 17O E. 
8. 80 w 
S. 2l0 E. 

S. 5O E 
S. 1l0 E. 
8. 20 w 
S. 6' W 
9. 2'E 

s. 70 w s. 80 w s. 120 w 
6. 220 w s. 120 w 
s. 27.3 w 
S. 26' W 
8. 330 w s. 350 w 
S. 30' W 
s. 500 w 
6. 46O W s. 390 w 
S. 51" W s. 470 w 
s.6oow 
8. 6R0 W s. 880 w 
S. 6 8 O  W 
S. 70° W 

W 
N.60° W 
N. 77O W 
N. 76O W 

N. 6S0 W 
N. 6 8 O  W 
N. 51O W 
N. 6 2 O  W 
N. 62O W 

N.45O W 

N.43O W 
N:4Z0 W 
N.28' W 
N . W  W 
N.213~ W 
N. 13O W 
N.20" W 
9. 80 w 
8. 110 w 
8. 6OE. 
N.82' W 
9.230 w 

......... 

......... 

Nj:$D0 w 

Nrection. 

N. So W. 
N. 7'E. 
N. 15' E. 
N.11" E. 
N. 6"E.  

N.23'E. 
N. 34' E. 
N. 35' E. 
N. 38" E. 
N. 33O E. 

N. No E. 
N. Go" E. 
N.fMeE. 
N. 79O E. 
N. 63' E. 

N. 8 9 O  E. 

N. 85O E. 
N.2Z0 E. 
N.6P E. 

9. 34' E. 
S. 53O E. 
S. 50' E. 
9. 30' E.  
5. 42' E. 

5. 33O E. 
S. No E. 
S. 35O E. 
S. 26' E. 
S. 36O E. 

S. 19' E. 
S. 39' E. 
S. go E. 
9. 100 w 
S. 14OE. 

5. 50 w 
9. 13O E. 
8. 90 w 
9. 340 w s. 90 w 
S. 13OW 
S. 14O W 
S. 16" W 
6. 260 w 
S. 1 7 O  W 

s. 320 w s. 270 w 
9. 37" w 
S. 36O W 
8. 330 w 
s. 590 w s. 440 w s. 390 w s. 570 w s. 500 w 
s. 030 w 
S. 67O W s. 680 w 
S. 6 8 O  W 
S. 67" W 

......... 

.......... .......... 
N.60° W 
N.71° W 
N . W  W 

N.73O W 
N.45O W 
N.51° W 
N.68" W 
N.57O W 
N. 51° W 

N.47O W 
N.4Y W 
N.48' W 
N. 28' W 
N. 18' W 
N. Z O O  W 
N. 18" W 
N.21° W 
s. 200 w 
9. 16'W s. 100 w 
9. 870 w 
6. 330 w 

......... 

)irectiod. 

9.68'' W. 
1. p .  8.  

5.7 
4.2 
6.1 
7.2 
5.8 

6.1 
5.0 
5.1 
5.7 
5.5 

5.5 
6.0 
5.3 
3.7 
5.1 

6.0 

3.5 
4.0 
4.5 

3.7 
4.5 
3.2 
2.2 
3.4 

5.2 
5.2 
4.2 
4.2 
4.7 

4.7 
5.0 
4.4 
3.9 
4.5 

5.9 
5.5 
4.4 
4.5 
5.1 

7.4 
4.4 
5.5 
6.3 
5.6 

8.1 
5.7 
5.7 
6. 2 
6.4 

5.7 
4.9 
4.5 
5.6 
5.2 

7.5 
4.1 
6.2 
4.5 
5.0 

17.0 

3.3 
5.6 
8.6 

6.8 
5.0 
5.8 
7.5 
6.3 

8.5 

5.1 
6.0 
6.5 
8.1 
5. 8 
5.8 
6.4 
0.5 
0.7 
5.0 
5.1 
5.8 
5.6 

...... 

..--. 

...... 

N. 2 O  W. 
N. 11' E. 
N. 8"E. 
N. 8'E. 
N. 6OE. 

N. 22O E. 
N.34O E. 
N. 32O E. 
N. 35O E. 
N. 31° E. 

N.45O E. 
N. 60' E. 
N.56'E. 
N.62" E. 
N. 56' E. 

N. 79O E. 

N. 84' E. 
N. 45' E. 
N. 70° E. 

S. 64O E. 
S. 68' E. 
S. 05O E. 
5. 56' E. 
S. 63' E. 

S. 51° E.  
S .  55O E. 
S. 54O E. 
9. Goo E. 
S. Xio E. 

S. 34O E. 
9. [io E. 
S. 24O E. 
S. 9'E. 
8. 30' E. 

S. 8 O  E. 
S. 15O E. 
8. 5'E. 
S. 6'W 
S. 6'E. 

s. 50 w s. 40 w s. 90 w 
6. 130 w 
9. 80 w 
s. 24" w s. 240 w 
6.260 w s. 290 w 
S. 26O W 

s. 520 w 
s. 440 w 
6. 340 w 
6.500 w 
6. 450 w 
S. 60° W 
5. 65O W s. 790 w 
S. 6SD W 
S. OSo W 

W 

N.6o0 W 
N.81° W 
N.77O W 

N.6S0 W 
N. 68' W, 
N. 51° W, 
N.6Z0 W. 
N.62O W, 

N. 39O W. 
N. 45O W, 
N.4P  W. 
N. 44O W. 
N.30' W. 
N. 18" W. 
N. 17O W. 
N. 15O W. 
N.N0 W. 
s. 20 w. s. 90 w. 
9.220 E. 
N.69' W. 
5. 16O W. 

.......... 

......... 

......... 

m. p .  6. 
12.5 I_ .......... ~ 

m. p .  8 .  ........... ........ ............................. 
9.3 N.15' W. 

N.5T W. 12.7 N.45a W. i:::: 9.6 1 N.3O0 W. 

......................... 
11.7 ................... 
17.9 I MLl 21.9 
12.5 16.5 

N... ... 

NNE.. 

N E  .... 

ENE.. 

E. ..... 

ESE. .. 

SE .... 

SSE ... 

8.. .... 

ssw.. 

S W  .... 

wsw. 

W..... 

WNW. 

NW.. . 

NNW. 

Means. 

- 

14.2 1 N.W0 W.l 18.5 N. 5S0 W. 1 10.9 1 N. 68' W. ............................. 
N. 7OE. 9.3 N.34OE. 
N. 3 3 O  W. 1 10.1 I N. 6 8 O  W. 
N . 2 P  W. ,9.7 N.39' W. 

......................... 
'14.41 9.3 ................... W.I..... ... 
12.2 N.79' W. 16.4 

........... ........... 
N. 56' E. 

N.56OE. 
........... 

Spring. ~ - E. 
Summer. 
Autumn. 
Winter.. . 
,Annual. _ I  E. 

17.8 ................... 
8.4 .: ................. 

W. 15.0 11.5 
19.1 ................... 
14.2 i W.1 17.4 

.......................... 
15.2 N.45' W. 18.2 
11.1 I 1  N.46O W. 14.1 

spring.. . W 
!bummer. .......... 
lAutumn. 
Wintcr.. . 
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%$.c' 

n. p. s. 
- 

TABLE ge.-Auerage free-air winds at Leesburg, Ga. 

I I  
Direction. vi:.c- Direction. $? 

in. p. s. 
___ ___ __ 

m. p.  s. ......................................... L . .  

Altitude above m. s. 1. (meten). 

N ...... 

N N E  ... 

N E  ..... 

E N E  ... 

E ....... 

Season. I 85 
tion. 

Spring.. . N. 
Summer . N. 
Autumn. N.  
Winter ... N. 
Annual .. N. 

Spring.. . N. 22' E. 
Sumnier ........... 
Winter N. 22" E. 
Autumn. N.22" E. 

Annual.. N. 22' E. 

Spring.. . N. 45' E. 
Summer. N. 45' E. 

Winter.. N. 45' E. 
Autumn.  N.45" E. 

Annual.. N. 45' E. 

Spring.. . N. 68' E. 
Summer. N. 68' E. 

Winter.. N. 6Re E. 
Autumn. N.68" E. 

Annual .. N. 68' E. 

Spring.. . E. 
Summer. E. 

E. Autumn. 
Winter ... E. 
Annud . . E. 

Spring.. . S. 68' E. 

1 
i 
1 
1 
I 

... 

. 

. 

Direction, 

.. . . . . I . . . . . . . . . . .  
6.7 
6.4 

.......................... 
4.8 

7.9 

........................... 
............................................ ............................................. .............................. I ............................... ......... ........ 

. . . . . . . . . . . . . . . . . . . .  ............................................. ...................................... ............................................. ...................................... 

Spring.. . S. 45O E. 
Summer. S. 45' E. 

8E ..... Aulwnn.  S. 45' E. 
Winter. ............ 

2.1 
4.2 
7.8 

7.9 
5.8 

1.9 

8.2 
7.0 

6.6 

17.2 
14.5 

13.5 

9.7 Spring.. . S. 22' E. 
Simmer ........... 

SSE .... Autumn. S. 22' E. 
Winter ... S. 22'E. 
Annual .. 9. 22' E. 

.............................. ' ........ ...................................... 
E. 8.1 ................... 

............................................. ...................................... ...................................... ............................................. ...................................... 

............................................. ...................................... 
S.22"W. 9.0 ................... 
S.22"W. 8.0 ................... 
S. 08" W. 20.2 S. 68" W. 20.2 ...................................... 

S. 68" 75'. 16.0 S. 6Y"W. 10.0 

............................................. 

............................................. ............................................. 

...................................... ............................................. 

15.8 

19.1 
15.1 
14.6 

Veloc- 
ity. 

n. p. s 
ti. 2 
4.0 
5.0 
4.3 
4.9 

4.8 

4.5 
4.8  
4. 7 

4.5 
6.0 
6.0 
5.8 
5. 6 

5.4 
5. 7 
4.5 
5.3 
5.2 

5.7 
5. 1 
4. 7 

4.9 

4. G 
4.2 
4. 7 
3.0 
4.1 

5. G 
5.5 
3.2 

4.8 

5. G 

3.3 
0. 0 
4.0 

5.1 
0. 0 
5. 7 
5.6  
5. 6 

0.2 
4.3 
4.0 
4.6 
4.8 

5.5 
fi. 0 
4.0 
3.4 
4.9 

0.0 
5.3 a. 0 
8.2 
6.1 

6.0 
6.3 
4.0 
5.3 
5.2 

7.1 
4.0 
3.0 
8.5 
5.2 

5.2 
5.5 

0.4 
5.7 
5.0 

4.3 
0.0 
5.1 
5.0 
5.3 
4.5 
5.4 
6.2 

__ 

.__.._ 

4. n 

...... 

...... 

...... 

...... 

S. 56' W. 17.3 W. 20.3 ............................................. ...................................... ...................................... 
S. 56" W. 15.8 W. 18.8 

5w 

SSW. ~. 

SW ..... 

WSW.. 

.... W . .  

WNW.. 

N W  .... 

NN W.. 

Mearir.. 

Direction. 

Wintor ... S. 
Annunl.. S. 

Spring.. ~ 6. 22' W. 
Siunmor . 8. 22' W. 

Wintsr. ._ 6 .  22' W. 
Autumn. 8. 22' W 
Annual.. S. 22" W. 

Spring.. . S. 45' W. 
Summer. 8. 45' W. 
Wintor. ._ S. 45' W. 
Autumn. 8. 45OW. 

Annual.. S. 45O W. 

Spring.. . S. 68' W. 
Siimmor . 8. 68' W. 
Winter S. 68' W. 
Autumn. S. 08' W. 

Annunl.. 8. 68" W. 

Summer . W. 
W. 

Winter.. . W. 
Autumn. 

Annual.. W. 

Spring. ~. N. 08. W. 
Summer. N.08" W. 

Winter.. N. 68' W. 
Autumn.  N . W W .  

Annual.. N. 08' W. 

Sprlng.. . N. 45. W. 
Summer . N. 45' W. 

Winter N.45'W. 
Autum'i. .......... 
Annual.. N. 45' W. 
Sprinx.. . N. 22' W. 
Simmer ........... 
Wintor N. 22. W. 
Autumn. N. 22' W. 

Annual.. N. 22' W. 
Spring ... 8. 4.E. 
Summer. S. 44' E. 

Winter. 8. 82. W. 
Autiimn. N. Rso E. 

I 
I 
I 
I 
I 
1 
1 

... 

Spring. .. W. 

. 

... 

... 

.. 

N. G O W .  

N. 
N .  
N. 

N. 2OW. 

N. 14' E. 
.......... 
N. 22' E. 
N. 39" E. 
N.25' E. 

N. 28" E. w. 45" E. 
N. 49' E. 
N. ADo E. 
N. 45' E. 

N.72" E. 
N. R3' E. 
N.71" E. 
N. 82' E. 
N.77" E, 

E. 
N. 88" E. 
N.88" E. 
9. 45- E. 
s. 80' E. 

9. 61'E. 
S.  07" E. 
S. 68' E. 
S. 68' E. 
S. 66' E. 

5. 3 2 O  E. 
s. 34' E. s. 450 E. 

s. 37' E. 
S. 20" E. 

S. 15' E. 
S. 

6. 12' E. 
S. Go W. 

S. 
S. s. 3" W. s. 2" w. 

S. 24'W. s. 220 w. s. 16" w. 
S. 36' W. 
S .  24' W. 

s. 57" W. 
S.  36' W. s. 450 w. 
S. 51' W. 
S. 50' W. 
s. 450 w. s. 470 w. s. 790 w. s. 720 w. 
S. 01'W. 

w. 
S. 88'W. 

W. 
W. 
W. 

N. 73' w. 
N. 50. W. 

W. 
N. 56' W. 
N. 60' W. 

N. 49' W. 
N. 08' W. 

N. 42' W. 
N. 53' W. 
N. 38' W. 

N. 22. W. 

6. 19' w. 
S .  36. E. 
N. 89' E. 
S. 84' W. 
8. le E. 

.......... 

........... 

........... 

.......... 
N. 229 w. 
N. n* w. 

Anniinl . . ii 

- 
ieloc- 
ity. 

11. p .  s. 
8.0 
8.0 
IO. 5 

8.6 

5.2 

6.  0 

6. 7 

5.7 
7.0 
0.8 

12.0 
8.6 

10.6 
7.5 
0.8 

10.3 
8.8 

9.0 
10.4 
8.8 

10.5 
9.7 

7.7 
9.7 
3.0 
7. 1 

13. 8 
8.5 
7.5 

9.9 

10.5 

10.6 
11.7 
10.9 

10.9 
8. 0 

11. 6 
12.3 

10. 8 
7.6 
8.4 

13.8 
10.2 

9.5 
9.0 

11.0 
10. 8 
10. 1 

9.0 
7.3 
5.5 

- 

8 0  

..... 
8.8 

ao 

..... 

...... 

ia 7 

in. 5 si 
a 5  
7. 2 
6.0 
R 5  
7.0 

9.5 
0. 0 
7.0 

10.0 

6. 9 
6.0 

9.4 
7.4 

'8.3 

8. 6 
9. A 
8.8 
9.4 
8.2 
9.1 

10.4 
0.3 

8 1  

..... 

..... 

S. 23. E. 

750 

15.5 
11.9 
16.0. 

15.8 
19.8 

la 1 

20.0 

17. 9 
21.5 

19.0 
7.0 

Direction, 

...................................... 
S.5(io\V. 10.9 ................... ...................................... 
S. 5G0W. 16.7 ................... ...................................... 

W. 21.6 ................... 
w. 23.0 ................... 
W. 19.7 ................... 

............................................. 
...................................... 

N.22.W. 1RO ................... ...................................... 

N. 6" E. 
N. 
N.  

N. 7'E. 
N. 3'E. 

N. 

N. 34' E. 
N. 44' E. 
N. 25.' E. 

N. 39" E. 
N. 45' E. 
N. IR" E. 
N. 73' E. 
N. 51" E. 

N. 81' E. 
N. 88" E. 
N.78" E. 
N. 81° E. 
N. 82' E. 

S. 86* E. 
E. 
E. s. 4.50 E. 

S .  78" E. 

9. 550 E. s. fi7o E. 
S. 52' E. s. 450 E. s. 55' E. 
S. 18' E. s. 22' E. s. 4Y E. 

......... 

s.. 2.+ .E. 

S. 17' E. 
9. 7'E. s. 70 w 
8. G'E. 

8. 12' w 
S. 

S. 1.5' W 
9. 11" w s. 10' w 
F. 25" w 
S. 10" 15' 
5. 18' W s. 44' w 
8. 25"W 

S.  56' W 
S. 36" W 
9. 450 w 
S. 64'W 
s. 500 w 
s. 45' w s. 470 w 
9. 790 w s. 750 w 
9. 61' W 
N. 79" W. 
5. 87' W. w 
N. 87" W. 
N. 67' \V. 

N. 73' W. 
N. 45' W. 

W. 
N. 54. W. 
N. 65' W. 

N. 45. W. 
N. 56' W. 

N. 45' W. 
N. 49. W. 
N. 30' W. 

N. 8. W. 
N. 30' W. 
N. 23. W. 
8. 30.W. 
6. 28. E. 
S. 80' E. 
S. 84' W. 
8. 1.w. 

......... 

......... 

......... 

1 4 5  
9.3 

10.3 
15.5 
12.6 

__ 
V0lOC- 
itY. 

S. 58" W. 17.0 S. 70' W. 1 8 5  
s.11aw. 8.5 ................... 

W. 10.3 8. 06' W. 14.5 
N.83.W. 15.3 N.45.W. 21.3 
S. G7" W. 14.1 N.78.W. 10.4 

n. p.  s. 
a 5  
6.0 
9.5 
7. 3 
R 1  

5.5 

6.5 
9. 1 
7.0 

6.0 
8.0 
8.6 

13.0 

11.4 
8.2 
5. 6 

I 9. 7 
8.7 

10.4 
11.6 
8.6 

11.0 
10.4 

9. 2 
7. 7 

1c. 0 
2.0 
7.2 

13* 8 
10.5 
7.3 

10.5 

11.7 

10.9 
13.4 
12.0 

12.0 
7.0 

18. 4 
12.8 
12. 6 

12.6 

8. 1 
18.0 
11.2 

9.8 
9. 8 

10.0 
10.8 
10.1 

9.0 
7.3 
5.5 

11.2 
8.2 

9.0 
7.8 
0.0 
9. 1 

9.9 
5.5 
7.0 

11.4 
8 4  

I. 7 
6.0 

10.8 

10.0 

8.9 
0. R 
9. 6 

10.4 
8.8 
9.4 

11.2 
10.0 

....... 

a9 

....... 

...... 

a 3  

so 

....... 
n. 2 

....... 

Direction 

N. 
N. 
N .  

N. 7'E. 
N. 2"E. 

N. 11" W 
N. 22' E. 
N. 44' E. 
N. 18' E. 

N. 35- E. 
N. 45' E. 
N. 54' E. 
'N. 75' E. 
N. 52' E. 

N. 89- E. 
N.89" E. 
N. 78" E. 
X. 51' E. 
N. 85" E. 

S. 75" E. 
S. 85' E. 
N. XGo E. s. 22ow. 
S .  66' E. 

S. 38' E. 
S. GOo E. 
S. 34' E. 

s. 44' E. 

s. 70 w 
8. 220 E. s. 45- E. 

s. 200 E. 

s. 9.E. 

S. s. 11' w 
6 .  10 w 
S. 14' W 

6 .  
8. 220 w 
S. 18" W 
6.  140 w 
S. 28' W s. 220 w 
9. 22- W s. 5 0 0  w 
5. 30' W 

6. GO' w 
S. 30' W s. 450 w 
S. 71" W s. 52'3 w 
s. 450 w s. 560 w 
s. 700 w s. 80' w 
S. 65' W 

N. 68" W s. 86. w 
W 

N. 84' 15' 
N. 84" \V 
N. 74' W 
N. 30' W 
N.08' W 
N. 54. W 
N. 57' W 

N. 45. W 
W 

N.61° W 
N.30' W 

N. 8 O W  
N. 30' W 
N . W  W 
S. 40' W 
9. 45' E. 
8. 89' E. 
N.80. W 

S. 

......... 

........ 

......... 

......... 

N..ii;.w 

......... 

- 
Jeloc- 
ity. 
__ 
n. p. s. 

11.0 
3.0 
9.5 
7. 3 
7.7 

5.0 

7. 5 
8.4 
7. 0 

5.3 
8.0 
7. 8 

10.8 

11.4 
8. 2 
5.1 
8.2 
8.2 

11.4 
12.6 
7.9 

11.0 
10. 7 

10. d 
7.7 

11.5 

K 1  

13. 5 
12.5 

G .  3 

10. 8 

11. 8 

R 9  
13.4 
11.4 

11.9 
0.5 

17. 4 
13.6 
12.4 

13.4 
9. R 
8. 1 

16.0 
11. 7 

9.6 
11. 1 
9.0 

11.6 
10.3 

9.0 
7.3 
4.5 

12.2 
8.2 

10.0 
8.0 
5.0 

10.3 
8 5  

10.5 
5.5 

12.9 
9.2 

6.  0 

11.9 
x. 8 

10.7 

9.2 
10.9 
10.3 
10. 8 
9.3 
8.9 

11.6 
10.2 

..... 

a 0  

..... 

...... 

...... 

so 

8.5 

. .____ 

...... 

2,m 

Xrcction. 

......... 

......... 
N. 11' \I' 
N. 22' w 
N. 17" W 

......... 

......... 

......... 
ti. $50 E. 
N. 45" E. 

N. 2 2 O  E. 
N. 45' E. 
N. 52' E. 
N. 22' W 
N. 25' E, 

S. 56' E. 
N. 84' E. 
N.68'E. 
N. 54' E. 
N. 8 2 O  E. 
S. 45' E. s. 84' E. 
N. 87" E. 
3,  74O E. 

3. 56' E. s. 11' E. 
9. 310 E. 
S. 30' W s. 110 E. s. .I:," E. 

s. 9 0 6 .  

s. 464 w 
s. 220 W s. 220 w 
9. 30' W 

8. 26' W 

s. 520 w s. 32' W 
s. 370 w 
s. 450 M' s. 22" w 
s. 34' w 
S. 67' \V s. 42QW 

s. 790 w 
s. 450 W s. 810 w 
S. 66' W 

S. 08" 11' s. ti80 w 
N. 87' W s. 740 w 

W 
S. 85' W 

W 
N. 82' W 
N. 80' W 
h'. 84' W 
N. 22' E. 
N.68" W 
N. 69' W 
N.51' W 

N. 53' W 
N. 68' W 

N. 61' W 
N. 01' W 
N. 450 w 
N. 50' W 
N. 45' W 
N. 47. W 
S. 00' W 
9. 880 E. 
8. 05" E. 
N. 83' W. 
6. 40 w 

......... 

......... 

......... 

......... 

......... 

......... 

......... 

......... 

......... 

......... 

__ 
Veloc- 
ity. 

n. p.  s. 

SO 
10.3 
8.0 

....... ....... 

....... 

....... 
5. 2 
4.0 

Q. 3 
7.0 
5.3 
fi. 8 
7.1 

12.4 

5 2  
7.7 

6.9 
12. 2 
6.4 

7. 4 

9. 2 
9.0 

8.1 

11.2 
13. 5 
5.8 

11. 2 

11 7 

5. 9 
13.4 
10.3 

13.6 

15.1 
14.7 
12.4 

14.0 
9. 3 

11.1 
20. 5 
13.7 

11.8 

10.0 
15.4 
12.4 

12.0 
10.3 

15.3 
11.3 

9.5 
11.6 

10. 0 
12.3 

14.2 
4.5 
9.0 

18.4 
11.5 

11.7 
7.0 

15. 2 
12.3 
15. 1 

12. s 
12.8 
13.6 
12.9 
9.9 
8. 5 

13. 7 
11.2 

E 

....... 

....... 

....... 

...... 

...... 

...... 

...... 

...... 

12. n 

...... 

...... 

3irection. 
__- 

.......... 

.......... 
N. 11' W. 
N. 45" W. 
N. 28' W. 
.......... 
.......... 
.......... 
N. 22' E. 
N. 22' E. 

.......... .......... 
N. .5G0 E. 

N. 56' E. 

N.79' E. 
N. 68' E. 
M. 68" E. 
N. 72' E. 

S. 83' E. 
E. 

S. 86' E. 

S.  56' R. 
S. 

s. 28' E. 
s. 4.50 w. 

S.  

.......... 

.......... 

.......... 

.......... 

.......... 

.......... 

......... .......... 
s. 229 w. 
9. 68' W. 

iIaiii .i$: 
9. 5 V W .  

s. 500 w. 
s. 611Q W. 
9. 350 w. s. 470 W. 

8. 63' W. 
s. 22' W. s. 459 W. s. 1 5 b  w. s. 459 m. 

W. 

s. 450 W. 
W. s. 75" w. 

......... 

......... 

......... 

......... 
S. 68' W. 

N. 77* W. 
S .  86' W. 
N. OX' W. 
S. 83'W. 

W. 
N. 68' W. 
N. 81' W. 
N. 86. W. 

N. 68' W. 
N. 03' W. 
N. 72" W. 

N. 45' W. 
N. 68' W. 

N.73' W. 
N. 62' W. 
N. 56' \v. 

N. 60. W. 
N. 50' W. 
N. 57' W. 
S. 82' 1%'. 
8. 15' E. 
s. 810 W. 
N.87' W. 
S. 67' W. 

......... 

......... 

.......... 

.......... 

............................................ 
12.8 10.51 N.45" N . ~ l 2 . 5 ~  W. 14.8 ........... N.45"W. 1 ........ 19.8 

10.4 N.22" W. 12.4 N.45'W. 16.9 

13 4 ...................................... 
l i 4  1 E. I .10.4 I ........... 1 ........ 

............................................. 
10.9 s. 45" w. 10.9 ................... 
8.1 S.45OW. 81 ................... I ! I  I 

10.5 ...................................... 
7.3 ...................................... 

12.1 S. 4R"W. 15.1 ................... 
20.0 ...................................... 
14.0 i S. 45' 7V. I 1  16.2 ................... I 
12.3 1 ........... 1 ........ 1 ........... 1 ........ 

.................. 1 . ./ .....;,.. [ ........... 
11.3 s 4 5  W 1 0 4  ........... ............................................. 
16.21 12.3 S.@j"W. w.1 12.3 17.21 ...........I ........ ................... 

............................................. 
19.0 ...................................... 
15.0 N.22"". 14.5 ................... 
17.6 I N.68"W. l i  21.8 ................... i .......................... ................... 
16. 5 w. 23.2 w. 22.2 
20.3 N.08-W. 20.3 ................... is. I 1 N. 750 W. I 21.7 1 w. 1 a. 7 



54 

%z 
tion. 

season. 
' -- 

eloc- 
1ty. 

. p. 8 .  
14.7 
7.4 
8.0 
6.0 
9.0 

9.3 
8.9 
6.1 

10.5 
8.7 

6.2 
7.2 
7.0 
5.6 
6.5 

9.0 
10.8 

4.6 
7.8 

8.0 
1.9 
2.7 
7.4 
5.0 

4.8 
4.5 
6.4 

11.3 
6.8 

14.7 
5.5 
8.0 

13.9 
10. I 

14.1 
10.5 
12. i 
15. : 
13. I 

- 

..... 

13. i 
8. : 

11. ( 
13. I 
11. f 

15.1 
11. I 
14. : 
19. 
15. I 

18. 
10. 
14. ! 
18. 
15. 

17. j 
10. 
12.1 
15. 
14. 

15. 
11. 
12. 
16. 
14. 

15. 
8. 

11. 
14. 
12. 

13. 
11. 
9. 

14. 
12. 
13. 
8. 

12. 
15, 
12. 
13.3 
9.2 

11.6 
14.9 
12.2 
- 

2,000 

Xrection. 

N, 30' W. 
N. 1'W. 
N. 7" W. 

N. 
N. 9" W. 

N. 5.E. 
N. 14- E. 
N. 6' W. 

N. 
N. 3'E. 

N.36'E. 
N. 

1.11" E. 
1.11" E. r. 140 E. 

r. 560 E. 

;*-+ jy, 
E. 

i. 75' E. 

. 85' E. 
I. 75' E. . 84"E. . 68" E. . 85' E. 

). 77' E. 
I. 15' E. ,. 5' E. 

S. 
I. 23' E. 

S. 
I. 34' w 
I. 220 w 
1. 32' w 
i. 22' w 
3. 34' w 
3. 450 w 
3. 12' w 
3. 39' w 
3. 330 w 
3. 47" w 
3. 31' W 
3. 34" w 
3. 68" W 
3. 45" w 
3. 58' W 
3. 54O w 
3. 49" w 
3. 59" w 
3. 550 w 
3. 64" JV 
3 .  69' W 
9. 69' IT 
3. 81" W 
3. 71' 

5.85" w 
S. 72' w 
N. 83" a 
9. 81' U 
9.  84' 

N.88" M 
9 .  89* U 
N. 82" 71 
N. 74' M 
N.83' a 
N.52. U 
N.79' M 
N. 62' VI 
N. 77' M 
N.68' M 
N. 45' M 
N.41' M 
N. 52" M 
N. 68' P 
N. 51' P 
N.28' P 
N.42' P 
N. 11' E 
N.38' V 
N. 25' V 
8. n60 v 
s. 830 v 
8. 78' v s. 8 4 0  v 
8.830 v 

lircction. 

N. 11" W. 
N. 15' E. 

N. 
N. 45' E. 
N. 12' E. 

I .  18" E. 
1.17' E. 

r. 259 E. 

r. 84 E. 
1.170 E. 

r. 450 E. 
r. so E. 
i. 59" E. 

i.38' E. 
J. 50' E. 

J. 68' E. 
J. 82' E. 
J.68' E. 
J. 71" E. 
J.72O E. 

I. 76" E. 
). 80" E. 

E. 
t. 76" E. 
I. 800 E. 

i. 62" E. 
i. 38' E. 
i. 31' E. 
i. 51' E. 
i. 45' E. 

i. 30' E. >. 5- w 
5 .  24' E. 
3. 3'E. 
3. 13'*E. 

3. 200 w 
3. 7 'E  
3. 7'E 
3. 220 w 
3. 70 w 
3. 30' W 
3. 34" w 
3. 30" W 
3. 41" W 
3. 34" w 
3. 48' W 
3. 50" w 
8. 420 ui 
3. 47" w 
3. 470 w 
5. 58" w 
8. 590 w 
8. 60' VC 
9.  71' W 
8. 82' U 
s. 740 a 
6 .  740 a s. 83" a 
S. 81' U 
S. 78" M 
N. 85' M 
9. 89' U 
N. 79' U 
N. 74' M 
N.82' M 
N.62" M 
N. 63* M 
N.BO' P 
N. 75' M 
N. 66' V 
N. 40' P 
N. 41' P 
N. 41' V 
N. 45' V 
N.42' V 
N. 36" V 
N.27O V 
N. 15' V 
N. 18' V 
N. 2 4 O  V 
s. 610 v 
s. 770 x 
6. 70' P 
S. 78' V 
8. 72" 'c 

__ 
feloc- 
ity. 

n. p. s. 
14.2 
8.7 
7.5 
B. 0 

__ 

N...... 
Spring. . 
Summer 

Winter.. i Annual. 

Autumn 

NNE ... 
Spring.. 

Er$ 
Winter. i Annual. 

N. 
N. 

N.79'E. 

N.79'E. 

3. 450 w. 
3. 45O w. 
3. 52* W. 

..................................... ..................................... 
9.6 ................... 

11.4 ................... ..................................... 

..................................... ..................................... ..................................... ..................................... ..................................... 

..................................... ..................................... ..................................... ..................................... ..................................... 
8.4 ................... ..................................... ..................................... ..................................... 
4.8 ................... 

..................................... ..................................... ..................................... ..................................... ..................................... 

..................................... ..................................... 
12.0 ................... 

. 14.2 ................... ..................................... 
17.9. ................... ..................................... 

SE ..... 

.... SSE 

....... s 

... ssw 

Winter. I Annual 

Spring. 
Summel 
Autuml 
Winter. 
Annual 

Spring. 

Autuml 
Winter. 

Summe 

Annual 

Spring. 

Autumi 
Winter. 

summe 

Annual 

Spring. 

Autum 
Winter. i Annual 

1 
I 
I 

s-e 

N.79' W. 

S. 63" W. 
9. 45' W. 
S. 69' W. 

W. 
8. 68' W. 
S.68'W. 
9.  45' w. 
5.68OW. 

.................. 16.9 ................... 
N.45.W. 20.9 

14.7 ................... 
15.6 ................... 
16.3 ................... 
11.9 N.45" W. 18.8 
14.8 ................... 
15.3 ................... 
25.4 ................... 
16.8 ................... 

N.68'W. 
S. 7 2 O  W. 
N.75'W. 

N.83'W. 

23.8 ................... 
12.5 ................... 
17.7 ................... 
19.1 .................... ..................................... sw ..... 

. 
wsw.. 

w...... 

WNW.. 

.... N W  

NNW.. 

Spring.. . S. 45' W 
Summer. S. 45' W 
Autumn.  s. 45' w 
Winter ... 6 .  45' W 
Annual.. 6. 45'W 

Spring.. . S. 68' W 

Autumn. S. 68' W 
Winter S. 68- W 

Summer ~ S. 68' W 

Annual.. S. 68O W 
Spring. .. W w 
Autumn. w 
Winter.. w 
summer.  

Annual. . w 
Spring. -. N.68' W 

Autumn.  N.68' W 
Winter N.68' 

Summer. N.138~ W 

AMU~I .  . N. 68' 'M 

Spring. .. N. 45' U 

Autumn. N. 45' M 
Winter.. N. 45' M 
Summer. N . W M  

Annual. . N. 45' U 
Spring.. . N. 22' U 
Autumn.  N. 22' M 
Winter N.22'M 

Summer. N.22' H 

1 
i 
I 
1 
I 
i 

... 

. 

... 

. 

... 
AMual. N. 22' M 

N.7b0W. 
N. 68' W. 
N.68' W. 
9. 68' W. 
N.80'W. 

19.4 ................... 
17.3 ................... ........................... 
21.3 ................... 
19.1 ................... 

N. 45' W. 

W. 
N. 79' W. 
N.7Za W. 

W. 

w. 
N. 45O W. 

N.45O W. 
N.84O W. 
6.  88. W. 
N.89'W. 
5.68OW. 
8. 8 6 O  W. 

20.4 ................... 
15.9 ................... 
21.1 ................... 
18.4 ................... 
18.1 ................... 
18.9 ................... 
16.8 ................... 

..................................... 

...................................... 

...................................... ...................................... 

...................................... ...................................... ...................................... 
16.0 ................... 
16.9 N.45" W. 19.0 
12.8 ................... 
13.9 ................... 
19.5 ................... 
15.5 N.45' W. 18.0 

N.34' W. 
N.39' W. 

N. 
N.32' W. 
N.24' W. 

...... 
21.1 
16.: 

N.81' W. 
s. 860 w. 
8. Boo w. 
9.  83' W. 
8. %OW. 

14.: 
10.1 
12.1 
17.1 
13. 

SUPPLEMENT NO. 20. 

TABLE Sf.-Auerage free-air urinds at Royal Center, Ind. 

./ .i. 

Altitude above m. s. 1. (meters). 

500 750 225 1,000 
__ 
eloc- 
ity. 

. p. s. 
10.0 
5.6 
5.5 
4.0 
6.3 

5.7 
5.7 
5.6 
6.0 
5.8 

7.4 
3.8 
5.8 
6.7 
5.9 

6.2 
5.3 
2.0 
6.8 
5.1 

7.2 
5.4 
6.0 
6.7 
6.3 

6.4 
5.0 
4.9 
6.0 
5.6 

6.7 
4.9 
3.6 
6.1 
5.3 

7. ( 
3. 2 
5.4 
5. : 
5. : 
7. I 
3.6 
4.8 
4.5 
5. ( 

6. f 
5. : 

5. : 
6. : 
5.4 

6.1 
5. I 

8. I 
5. : 
5. 
5. I 
6. I 

7.1 
5.1 
6. I 
6.1 
6. I 

6. 
4. 
5. I 
6. 
5. 

8. 
5. 
5. 
6. 
6. 
G. 
5. 
5. 
7. 
6. 

7. 
5. 
5. 
6. 
5. 

__ 

5. ; 
a. 1 

5. : 

- 

- 
doc- 
ty.  

. p. s. 
13.7 
8.6 
7.5 
6.0 
9.0 

6.7 
6.1 
6.7 
7.7 
6.8 

8.4 
6.5 
7.2 
7.0 
7.3 

7.9 
10.0 
7.0 
8.7 
8.4 

9.8 
6.9 
7.8 
7.9 
8.1 

8.0 
7.4 
7.6 

11.6 
8.6 

11.2 
6.7 
7.6 

10.3 

11.1 
5.1 
9. e 

11.4 
9.4 

1 .8  
7. E 

10. E 
9. c 

11.8 
8.7 
9. I 

10. ' 

12. f 
8. t 
9. ' 

10.2 
10.5 

12. I 
7. I 
8.1 
8. I 
9. : 
9. ! 
7. ' 
8. I 
9. : 
8. j 

7. I 
7. : 
8. 
8.. 
7. 

8. 
6. 
6. 
9. 
7. 
8. 
6.  
7. 

11. 
8. 

10. 
7. 
(1. 
9. 
9. 

~ 

9. a 

1:. 8 

12. ; 

__ 

__ 
reioc- 
ity. 

%. p. s. 
13.7 
8.6 
7.5 
7.0 
9.2 

8.1 
7.1 
7.1 
9.0 
7.8 

9.0 
6.8 
6.8 
0.6 
7.3 

7.5 
8.0 
6.0 
6.9 
7.1 

10.2 
6.5 
6.5 
6.5 
7.4 

7.6 
7.5 
7.9 

10.2 
8.3 

13. i 
6. I 
7.5 

12. l 
10. ( 

13. ! 

14. j 
11. 

13. ' 
8. ' 
9. ' 

13. I 
11.: 

14. I 

11. 
16. 
13. 

16. 
9. 

12.1 
14. 
13. 

15. 
9. 

10. 
12. 
11. 

11. 
9. 

10. 
11. 
10. 

9. 
8. 

10. 
10. 
9. 

8. 
7. 
7. 

11. 
8. 

10. 
6. 
8. 

11. 
9. 

12. 

12. 

- 

1:: : 

10. j 

~ 1:: 

~ 10. 
- 

Direction. iroction. 

r. 220 E. r. 110 w. 
J. 450 w. 
J. 110 w. 
J. 4 O  E. 
J. 22' w. 
J. 6' W. 

J. 8' W. 

J.68' W, 
% 450 w. 
q. 68' W. 
?.22" E. 
J. 430 w 
Q.560E. 
i. 45' E. 
Q.79' E. 
i. 60' E. 

3. 75" E. 
E. 

3.83' E. 

E. 
3. 450 w 
3. 22' w 
3. 24' W 
3. 11. w 
3. 45' w 
3. 450 w 
3.509 w 
3. 680 w 
3. 538 w 
9. 45- w a 
9. 17' U s. 59' a 
5. 53. a 
5. 64' 71 
9.  450 a 
S. 51' 71 
5. 79' a 
5. 580 M 

........ 

........ 

........ 

........ ........ 

irection. 
-_ 
r. 17- w. 
1.10' E. 

N. 
J. 45' E. 
J. 9" E. 

J.22' E. 
1.22' E. 
J. 22' E. 
J. 15- E. 
J. 20' E. 

J.45' E. 
J. 500 E. 
7.58' E. 
1.3V E. 
J. 48' E. 

i.62- E. 
4.75" E. 
J. 63' E. 
J.73' E. 
q. 70' E. 

i. 84' E. 
i. 82' E. 

E. 
i. 750 E. 
5.83' E. 

3. 63' E. 
3. 53' E. 
5.  39' E. 
3. 46' E. 
3. 50' E. 

5. 29' E. 
5. 11' E. 
3. 22' E. 
3. 10' E 
3. 19' E 

3. 10' w 
3.  9 'E  
3 .  14' E s. wa 

S. 

s. 24' R 
9. 24' W 
9. 24" w 
3. 27" w 
9. 25" w 
3 .  450 w s. 400 a 
S. 36' M 
s. 37" M 
S. 40' M 
s. 544 a s. 550 M 
s. 57" n 
S. 62' U s. 570 a 
S. 69" I T  
S. 70' M 
8. 76" U s. 730 M s. 720 M 

N. 89- M 
M 

N. 81' P 
N. 77' H 
N.84' M 
N.68" P 
N.59' P 
N.64' P 
N.75' P 
N. 66' P 
N. 41' V 
N. 38' V 
N. 43' V 
N. 45' V 
N.42' V 
N. 22' Y 
N. 260 V 
N. 15' V 

N. 20' v 
s. 644 v 
6 .  680 1 
8. G 2 O  i 
6.  69' 1 s. 630 I 

N. 184 v 

irection. 
_- 
J. 11' w. 
J. Y E .  

N. 
J. 45' E. 
J. 10' E. 

J. 26" E. 
3.22' E. 
J. 21' E. 
i . 2 2 O  E. 
i. 23' E. 

q. 45' E. 
J. 45O E. 
'J. 54" E. 
4.45' E. 
i .  470 E. 

i.62'E. 
i. 75" E. 
'J. 68" E. 
\I. 70' E. 
i. 69' E. 

3. 87' E. 
3 .  82' E. 

E. 
3.  79' E. 
3. 85' E 

3. 68' E 
3. 63' E, 
3. 4.5' E 
3. 63' E 
3. 60" E 

3. 35' E 
3. 25' E 
3. 340 E 
3. 22' E 
3. 20' E 

9. 
S. 12" E 
S. 14' E 
S. 3" E 
s. 70 E 

s. 21' n s. 150 n s. 16O 11 
S. 18" U 
S. 17' 11 

s. 370 15 s. 34O M s. 320 \1 
S. 32' 15 s. 340 M 
S. 52' \I s. 520 M s. 57' M 
S. 56O M 
s. 53" M 
S. 68' M 
S. 68" U 
S. 70" P 
6 .  720 P 
S. 70" P 
N. 89' P 
N.87" P 
N. 87' V 
N.79' V 
N. 86' V 

N. 68' P 
N. 63" P 
N. 66' V 
N.72' V 
N.67' V 

N.49' V 
N.41" V 
N. 41' V 
N. 45' V 
N.44' 1 
N. 22' 'c 
N. 18' 1 
N. 15' 1 
N. 14' 'c 
N. 1 7 O  1 
6.460 \. s. m4 x 
8.56" i 
S. 64' I 
8. 57' T 

-I- - _ _ _ ~ ~ -  
m.p.8.1 ...................................... Im.p.8.l 1m.p.a. 

17.7 
9.3 
5.0 

N. 
N. 
N. 
N. 
N. 

.................................... .................................... ..................................... ..................................... l l  I ....... 

9.3 
7.1 
7.6 ~ ....... 
9.2 ~ 

5.7 
8.2 

12.0 
4.6 
7.6 

6.0 
1.8 

4.1 
3.7 

7.7 
0.0 

6.4 
4.0 

.._ .._.. 

........ 

9.1 

7.7 
6.5 
7.0 
7.7 
7.2 

9.2 
7.0 
7.6 
6.3 
7.5 

7.7 
9.3 
6.0 
6.3 
7. e 

10.7 
7. E 
7.9 
7.7 
6.5 

7. f 
7. 6 
8.2 

11. e 
8. I 

13. i 
6. 
8. I 

L'L. : 
10. 

13.1 
5. ' 

11. 
14.1 
11.1 

13.' 
9. 
9. I 

12. 
11. 

13. 
9.1 

11. 
16. 
12. 

15. 
9. 

11. 
12. 
12. 

14. 
9. 

10. 
10. 
10. 

11. 
8. 

10. 
10. 
10. 

8. 
8. 
9. 
9. 
9. 

8. 
7. 
7. 

11. 
8. 
9. 
6. 
8. 

11. 
8. 

11. 
8. 
9. 

11. 
10. 

N. 22" E. 
N. 22' E. 
N. 22' E. 
N. 22' E. 
N.22' E. 

N. 45' E. 
N. 45' E. 
N. 45' E. 
N.45' E. 
N.45" E. 

N E  ..... 

E N E  ... 
N. 68' E. 
N. 68" E. 
N. 68' E. 
N. 68' E. 
N.66' E. 

E. 
E. 
E. 
E. 
E. 

E.. ..... 
Winter. 

4.3 
6.5 
7.9 

14.3 
8.2 

15.7 
12.5 
12. 0 
16.1 
14.1 

15.6 
11.2 
13.7 
14.5 
13.8 

15.9 
15.3 
12.2 
18.1 
14.9 

13.9 
12.8 
13.5 
22.4 
15.6 

20.1 
10.7 
15.6 
20.2 
16.6 

20.0 
10.7 
13.5 
19.8 
16.0 

16.9 
14.5 
16.1 
18.9 
16.0 

18.9 
11.9 
13.1 
18.0 
15. f 

12. I 
12. I 
9. ( 

21. I 
13. < 
17. I 
12. : 

S. 68' E. 
S. 68" E. 
S. 68" E. 
S. 68' E. 
S. 68' E. 

Spring. 
Summei 

E S E  ...$ Autumr 

9 .  45' E. 
S. 45' E. s. 45' E. 
S. 45O E. 
S. 45' E. 

S. 22' E. 
S. 22' E. 
S. 22' E. 
5. 22' E. 
9. 22' E. 

..................................... 
3. 56. W. 18.0 ................... 
3.54. W.1 15.6 I...- ...... 1 ........ 

S. 
S. 
S. 
S. 
S. 

S. 62' W. 
6. 69" W. 
S. 58' W. 
9.  520 w. 
S. 60' W. 

s. 220 w 
s. 220 w s. 22' w 

~ g: g 
s. 79" w. s. 720 w. 
S. 83' W. 
s. 860 w. 
9. 80' W. 

N.87' W. 
5. 70" W. 
N. 82' W. s. 730 w. 
8.830 w. 
N. 84' W. 
S. 82" W. 
N.70' W. 
N.81' W. 
N. 83' W. 

........... ........ 
.......... ........ 1 ...........I ........ ................... 

N. 56' W. 
N.60' W. 
N.82. W. 
N. 81' W. 
N.7y  W. 



1,000 
-. 

+6 
-1 
+10 
+13 
+14 
4-21 
+26 
+15 
+18 
+17 
+11 
+5 
+Q 
+5 
+1 
-1 

-- 
2,cal 

___ 
-6 
-18 
-6 
+27 
+2Q 
+52 
+54 
+48 
+28 
+28 
+27 
+20 
+9 
-1 
-1 
-17 

+8 
+14 
+3 
+9 
+13 
3.24 
+1R 
+6 
+8 
+2 
-2 

0 
-2 
+15 
-11 
+4 

+6 
+22 
+3 
+10 
+19 
+32 
+27 
+11 
+lG 
+6 
-5 
+18 
-2 
+25 
-45 
+4 

+I1 
+7 
+58 
+52 
+27 
+38 
+4 
-4 
+30 
-7 
0 

-23 
-34 

................... 
+22 

.......... 
+135 
+16 
+lo2 
-11 

-23 
-34 

-68 

.......... 

.......... 

.......... .......... 

-45 
-28 
--w 

0 

+a 
' +-w 

+71 
+54 
437 
-457 
462 
+11 
+ll - 19 - 29 

' -45 
-90 .......... .......... ................... 
+98 

+67 
+113 
+62 
+66 
+22 
+45 
-22 - 23 - 12 

.......... 

-26 
-32 
-53 
+31 
+66 
+95 += 
+71 
+55 
+49 + 43 
+31 
+10 
-3 - 14 - 14 

-40 
-54 
-40 
+84 
+79 
+118 
+lo8 + 70 
+67 +eo + 47 
+33 
+12 
-4 
-31 
-27 

-18 
+9 
-23 
+16 
+44 
+60 
+47 
+44 
+32 
+22 
+21 
+8 
+9 
+13 
-8 
-21 

-33 
-45 
-19 
-21 
+58 
+75 
+G5 
+64 
+46 
+25 
+20 
+26 
+9 
+2 

-12 
-28 

+6 
+3 
+6 
+7 
+13 
+17 
+20 
+16 
+15 
+14 
+12 
+10 
+10 
+6 
+4 
+2 

+8 
+4 
+Q 
+14 
+19 
+27 
+28 
+24 
+23 
+22 
+17 
+15 
+I4 
+8 
+4 
0 

55 

TABLE lOa.-Average deviation, degreea, of free-air winds from surface 
direction at three northern statww-DrexeE, Ellendalc, and Royal 
Ccnkr. 

[Plus sign indicates turning to right; minus sign, to left.] 

Summer. 

TABLE l0b.-Average deviation, degrees, of free-air winds rom surface dzrec- 
twn at three southern stations-Broken Avow, Croesbec{ and Leesburg. 

[Plus sign indicates turning to right; minus sign, to  l e k ]  

Summer. 

Altitude above m. s. I .  (meters). Altitude above m. s. 1. (meters). 
Surface direction. 1 - i 500 

Surface direction. 1 - 
I s m  750 1 1,000 2,000 3,000 4,oMl 750 

+6 
+1 
+5 
+5 
+11 + 12 
+15 
+11 
+12 + 10 
+8 
+3 
+5 
+'I 
+3 
-1 

4,000 

- 52 - 34 - 49 - 192 
+146 

+110 
......... 

4-84 

....................... 
N NNE ................... l- 
NE.. ................... 
E N E  ................... 
E ....................... 
ESE .................... 
SE ..................... 
SSE .................... s ....................... 
SSW ................... sw ..................... wsw .................. 
W  ...................... 
WNW .................. 
N W  .................... 
NN W .................. 

__ 
+2 
0 

+1 
+3 
+4 
+3 
+8 
+4 
+5 
+5 
+3 
0 

+1 
+2 
+1 
+1 

0 
0 

-9 + 16 
+25 
+55 
+35 
+20 
$24 
+7 
-12 
+2R 
-8 

+27 - 23 - 27 

+4 + 12 
+4 
+8 

+11 
+16 
+9 
+4 
+4 
+3 
-3 
-4 
-1 
+8 
-23 
+4 

N ....................... 
NNE ................... 
NE ..................... 
ENE ................... 
E.. ..................... 
ESE .................... 
S E .  .................... 
SSE. ................... 
6 ....................... 
SSW ................... sw ..................... wsw .................. w ...................... 
WNW 
NW 
NN W  .................. 

.................. .................... 

-25 - 36 
-60 - 69 
+82 
+QQ 
+88 
+78 + 40 
+46 
-1-36 
+25 
-2 
+3 
-12 
-22 

......... .........I :::::::::: 

+ 52 
+45 

+11 
+8 
-29 
-83 

"4: 

Wlnter. Winter. 
- 

+7 
+18 
+23 - 15 
+86 
+38 + 42 
+44 
+23 + 19 
+23 
t- 11 
+ll 
+18 

0 
-1 

- 
4-16 

+1 
+Q 
+5 + 13 
+8 
+8 
+7 
+7 
+5 
+6 
0 

+1 
4-3 

+: 
I 

+I9 
+5 
+8 
+15 
+21 
+20 
+33 
4-29 
+21 
+20 
+20 + 16 
+le 
+5 
+4 
+3 

+21 
+5 + 13 
+21 
+28 
+36 
+42 
+43 
+33 
+32 

+24 

+5 
+2 

+30 

++": 

-8 
-21 + 13 + 57 + 43 + 87 
+88 
+77 + 64 + 53 
+48 
+33 
+26 
+6 
-7 - 12 

- 40 - 53 
-30 
+74 + 87 
+117 
+111 
+Q6 + 81 
+80 
+48 
+33 +a 
-1 - 15 
-17 

-48 ......... ......... 
N ....................... 
NNE ................... +4 + 12 + 10 

-4 + 40 
+7 + 26 +a 
+7 + 10 + 12 
+3 
+3 + 10 
0 

+1 

-22 
+5 
- 75 - 14 

N ....................... 
NNE ................... 
N E  ..................... 
E N E  ................... 
E.. ..................... 
ESE .................... 
SE ..................... 
SSE .................... 
9 ....................... ssw ................... sw ..................... 
WSW .................. w. ..................... 
WNW .................. 
N W  .................... 
NNW .................. 

+6 
+1A + 16 
-5 
+52 
+30 
+42 
+30 
+16 
3.16 + 15 

+4 + 11 
+I1 
+1 
-1 

NE.. ................... 
ENE ................... 
E.. ..................... 
ESE .................... 
SE ..................... 
SSE. ................... s ....................... ssw ................... sw ..................... y-sw.. ................ 

......... 
+112 
+150 +no 

........ + 70 + 56 
+50 + 39 +93 

+P5 
+71 + 45 
+42 + 13 
-9 

-22 
-52 

+38 
+42 
+24 
+11 
+17 

--R 
- 19 

w.  ..................... 
WNW .................. 
N W  .................... 
NNW .................. 

I 

Annual. Annual. 

+6 
+8 
+8 
4.9 

+6 
+8 + 10 
+Q 
+31 
+32 
+31 + 27 + 16 + 11 
+9 
+5 + 10 + 14 
-G 

0 

-32 
-61 
-6 
+n 
f115 
+lo5 
$62 
+66 
C28 
+51 
+9 
+6 
-22 
-8 
-36 

......... 

N.. ..................... 
NNE ................... 
NE ..................... 
ENE ................... 
E.. ..................... 
ERE .................... 
6E. .................... 
SEE ..................... 
8 ....................... ssw ................... sw ..................... wsw .................. w ...................... 
WNW .................. 
NW .................... 
NNW .................. 

+4 
+1 
+1 
+1  
+5 
+5 
+8 
+6 
+7 
+6 
+4 
+2 
+2 
+1 
+1 
+2 

-8 - 12 
-1 

-1-27 
+34 + 59 
+El 
+50 + 40 
+36 
+32 
+25 
+16 
+4 
-4 
-6 

N ....................... 
NNE ................... 
NE.. ................... 
ENE ................... 
33.. ..................... 
ESE .................... 
SE ..................... 
SSE. ................... s ....................... ssw ................... 
SW ..................... 
WSW .................. -.. 

+2 
+7 
+4 
+4 + 18 + 10 
+12 + 12 
+5 
+4 
+4 
-1 
+1 
+5 
-2 
-1 

+24 
+!a 
3.22 + 18 + 11 

+8 
+6 
0 

+A 
+7 
0 
0 

w...  ................... 
WNW .................. 
N. .................... 
NNW .................. 

1 Average surface altitude, 350 m. above m. s. 1. 1 Average surlmo altitudo, 150 m. above m. s. 1. 
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1,000 

+6 
+8 
+6 

+12 
+16 
+20 
+27 
+13 
+14 
+12 
+3 

+12 
+5 

+15 - 10 
+1 

SUPPLEMENT NO. 20. 

2,w 
___- 

-5 
-14 
-8 
+24 
+27 
+53 
+44 
+37 
+26 
+18 
+11 
+24 
+2 

+13 
-6 

-21 

4.6 
2.9 
3.2 
2.7 
2.3 
3.4 
3.4 
4.4 
5.5 
4.9 
4.8 
4.9 
4.7 
5.3 
4.3 
3.1 

4.1 
2.8 
2.4 
1.7 

-0.3 
1.7 
2.1 
4.7 
4.6 
5.3 
4.6 
5.6 
6.8 
e. 9 
7.0 
4.1 

-15 
-8 

-31 
+39 
+43 
+80 
+76 
+63 
+51 
+45 
+45 
+29 
+18 
+11 
-8 

-18 

-43 
-40 
-45 
+49 
+87 

+lo8 
+lo6 
+a4 
+67 
+48 
+52 
+45 
+17 
+5 

-17 
-23 

N ....................... 
NNE ................... 
NE ..................... 
ENE ................... 
E ....................... 
ESE .................... 
SE ..................... 
SSE .................... s ....................... ssw ................... sw ..................... wsw .................. w ...................... 
WNW .................. 
NW .................... 
NNW .................. 

Means ............ 

1.4 
1.1 
0.6 
1.1 
1.7 
2.8 
2.4 
3.3 
3.3 
3.1 
2.7 
2.1 
2.1 
1.9 
2.1 
2.0 

2.2 

+e 
+6 
+7 
+8 

+18 
+20 
+21 
+17 
+13 
+11 
+9 
+5 
+8 
+6 
+2 
+1 

+7 
+6 
+9 

+12 
+25 
+30 
+29 
+26 
+20 
t l 0  
+13 
+10 
+12 
f l l  
-1 

0 

TABLE lOc.-Average deviations,. degrees, of free-air winds from surface 
direction at all six stations. 

[Plus sign indicates turning to right; minus sign, to left.] 

Summer, 

TABLE 1la.-Average increase, m. p .  s., of free-air wind velocities above 
surface velocity at three northern stations-Drexel, Ellendale, and 
Royal Center. 

[Minus sign indicates decrease.] 

Summer. 

I Altltude above m. s. 1. (meters). 
Surface direction. I __- L Altitude above m. s. 1. (meters). 

Surfacc drection. 1 - 
1 5 0 0 '  750 3,000 750 

+7 
+6 
+4 
+7 

+12 
+18 + 17 
+9 

+10 
+6 
+3 
+2 
+3 

+11 
-1 
+1 

3,000 

-25 
-36 
-60 
-42 
+64 + 78 + 74 + 58 
+39 
+25 +a 
+28 
-3 
+2 

-15 
-25 

4,000 

-52 
-34 
-49 
-845 

+146 

+118 
+40 + 76 
+31 
+45 
-8 

0 
+8 

-29 
-45 

......... 

2.0 
1.0 
1.8 
2.2 
1.3 
1.5 
1.5 
1.8 
2.3 
1.9 
2.1 
1.8 
1.8 
1.8 
1.4 
1.0 

1.8 

4.4 
2.8 
3.0 
3.3 
2.9 
3.2 
3.2 
3.9 
5 .2  
4.3 
4.0 
4.2 
3.9 
4. 6 
3.6 
2.7 

4.0 

5.5 
1.5 
3.4 
0.4 

-0.0 
1.9 
4.4 
4.5 
6.0 
5.9 
6.6 
7.0 

10.6 
9.1 
8.8 
6.1 

5.0 

9.2 
2.0 
4.0 
2.5 
1.2 

3.2 
3.6 
3.1 
6.3 
8.3 

.R. 1 
13.3 
11.2 
12.0 
9.0 

6.4 

......... 

N ...................... 
NNE ................... 
NE.. ................... 
ENE ................... 
E.. ..................... 
1:SE .................... 
SI3 ..................... 
FRE .................... 
d ....................... ssw ................... sw ..................... wsw .................. w... ................... 
WNW .................. 
NW .................... 
NNW .................. 

+a 
+5 
+2 
+5 
+e 

+10 
+8 
+4 
+ 5  
+4 

0 
-2 

0 
+5 
-5 
+3 

N ....................... 
"E.. ................. 
NE.. ................... 
ENE ................... 
E... .................... 
ESE .................... 
SE ..................... 
SSE _ _ _ _ _  _.____ __. _ _ _  _. . 
6..  ..................... ssw ................... sw ..................... wsw .................. w ...................... 
WNW .................. 
NW .................... 
NN W .................. 

.......... i Means.. 4.3 1 4.3 
Winter. 

Winter. 
+12 
+10 
+12 
+ 7  
+34 
+25 
+36 
+30 + 18 
+18 
+18 
+10 
+14 
+8 
+3 
+I 

-46 
-90 

+112 
+132 
+1u) 
+84 
-I- 74 
+Bs 
+58 

......... ......... 

N.. ..................... 
NNE ................... 
NE.. ................... 
ENE.. ................. 

+ 10 
+6 
+5 
-1 

+21 
+6 

+18 
+16 
+8 
+8 + 10 
+4 
+4 
+5 

0 
+2 

+I4 
+10 
+18 
+6 

+51 
+37 
+42 
+44 + 28 
+26 
+26 
+17 
+16 + 13 
+2 

0 

- 
3.1 
2.3 
1.4 
1.9 
4.0 
4.3 
5.3 
7.0 
6. 6 
6.7 
6.4 
6.1 
6.6 
5.4 
5.1 
4.2 

4.9 
- 

3.4 
2.9 
1.8 
1.7 
4.1 
4.0 
5.9 
7.8 
7.7 
7.4 
7.2 
6.6 
7.1 
7.0 
6.4 
4.8 

5.8 

2.8 
3.8 

-0.3 
0.0 
3.2 
5.3 
8.7 
8.2 
8 .6  
8.6 

10.7 
10.1 
10.5 
10.1 
9.4 
7.7 

0.0 
5.8 .......... 

-0.7 .......... 
2.6 .......... 
2.3 

Li ....................... 
ESE .................... 
SE ..................... 
SSE.. .................. 
s... .................... ssw ................... sw ..................... ysw .................. +a6 

+21 
-12 
-22 
-32 

w ...................... 
WNW .................. 
NW.. .................. 
NNW .................. I 

Annual. 

+3 
+4 
+3 
+3 

+12 
+8 

+10 
+9 
+6 
+6 
+4 
+1 
+2 
+3 
-1 
0 

-36 
-66 
-23 
+50 + 79 

+116 
+lW 
+66 
+67 
+pP 
+49 + 19 
+lo 
-11 - 19 
-32 

-13 
-2 - 12 

+22 
+39 + 60 
+54 
+47 
+36 
+29 
+26 
+17 
+12 
+P 
-6 

-14 

-29 
-39 
-36 + 10 
+43 + 85 + 76 
+67 
+51 
+37 
+3G 
+28 
+10 

0 - 13 
-21 

N ....................... 
NNE... ................ 
NE.. ................... 
ENE ................... 
E... .. .e.:... ........... 
ESE .................... 
SE ..................... 
SSE. ................... 

Annual. 

4.0 
2.9 
2.7 
2.7 
3.1 
3.6 
5.0 
6.2 
6.3 
6.4 
6.3 
5.6 
5.3 
6.3 
4.6 
4.3 

5.1 

3.8 
2.9 
1.1 
1.5 
1.4 
3.0 
5.3 
6 .3  
6.3 
6.9 
7.6 
7.8 
7.8 
8.1 
7.5 
6.3 

5.9 

a. 2 
4.7 
3.6 
0.4 
1.5 
6.6 
8.4 

9.3 
10.0 
11.7 
12.4 
13.5 
la. 8 
13.4 
10.5 

9. a 

a. 8 

1.7 
1.0 
1.2 
1.8 
1.6 
1.9 
2.2 
2.6 
2.6 
2.6 
2.5 
2.0 
1.8 
1.6 
1.4 
1.3 

N ....................... 
NNE ................... 
NE ..................... 
ENE ................... 
E.. ..................... 
ESE .................... 
SE ..................... 
SSE .................... 
s ....................... ssw ................... sw ..................... wsw .................. w ...................... 
WNW .................. 
NW .................... 
NNW .................. 

s ....................... ssw ................... sw ..................... wsw .................. 3.9 
7.5 
6 .6  
7.7 
8.3 
9.5 

10.1 
11.0 
11.0 
9.8 
8.9 

w ...................... 
WNW .................. 
NW .................... 
NNW .................. 

1 Averagesurfam altitude, 250 m. above m. s. 1. 

.......... Mans.. 1 2.0 1 4.6 7.4 

I Average surface altitude, 350 m. above m. s. 1. 
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1. OOO 

2.2 
1.8 
2.5 
2.5 
3.6 
3.5 
3.7 
3.8 
3.8 
4.4 
4.1 
4.0 
4.6 
3.9 
3.3 
2.6 

3.8 

TABLE 1lb.-Average increase. m . p . s., of free-air wind velocities above 
surfnee velocity at three southem stations-Broken Arrow. @To@beck. 
and Leesburg . 

[Minus sign indicates decrease.] 

dummer . 
I Altitude above m . 8.1. (meters) . 

2. OM) 
__- 

3.0 
1.0 
1.8 
1.9 
2.0 
2.3 
3.0 
3.3 
3.5 
3.8 
2.9 
4.7 
6.9 
4.11 
5.6 
3.5 

3.3 

TABLE 1lc.-Average increase. m . p . s . offree-air wind velocities above 
surface velocity at a d  szx stations . 

[Minus sign indicates decrease.] 

Summer . 
Altitude above m . s . 1 . (meters) . I 

0.0 
-2.2 

1.1 
2.6 
4.3 
3.0 
3.8 
1.2 
1.8 
2.3 
0.4 
3.8 
6.9 
1.8 
1.5 
2.6 

2.3 

Surfacedirection . 1 - 
l m  .. 

......... ......... ......... 
5.7 
2.8 
3.2 
6.3 
1.2 
0.9 
0.5 

-0.2 
3.3 
6.6 

1.6 
4.9 

1.7 

......... 

Surlace direction . 1 - I 500 

N ....................... 
NNE ................... 
NE ..................... 
ENE ................... 
E ....................... 
ESE .................... 
SE ..................... 
SSE .................... 
s ....................... 
ssw ................... sw ..................... ws w .................. w ...................... 
WNW .................. 

Means ............ 

g w  :: ................ ................ 

. 
7M) 

2.3 

1. 000 

2.5 
5.1 
3.2 
3.9 
3.2 
3.9 
5.2 
9.6 
9.1 
7.0 
5.8 

3.3 

2. ooo 

.......... 
3.7 
2.8 
2.6 
5.0 
8.3 
6.6 

11.4 
11.2 
12.0 

. 8.3 

4.1 

3. 

N ....................... 
NNE ................... 
NE ..................... 
ENE ................... 

750 

2.2 
1.8 
2.0 
1.6 

3. 000 1 4. W ' 
.- 

4.2 
2.4 
1.6 

-0.1 
3.2 
4.9 
8.3 
7.5 
8.5 
9.0 

7.1 
4.5 

-0.3 
1.3 
2.3 
7.4 
9.2 
7.7 

10.2 
11.0 

l * W  ..................... 
ENE ................... 
E ....................... 
ESE .................... 
S E  ..................... 
SSE .................... s ....................... ssw ................... sw ..................... wsw .................. w ...................... 
WNW .................. 
N W  ..................... 
NNW .................. 

0.4 
4.0 
6.2 
8.7 
8.7 
8.9 
7.8 
6.5 
7.1 
6.0 
6.6 
5.9 
3.9 

-0.1 ......... 
4.2 
7.8 
6.9 
8.4 
9.4 
8.2 
5.6 
9.8 

10.8 
9.2 
6.7 

9.0 
5.3 
6 . 0 

10.1 
9.6 

10.0 
12.2 
13.8 
13.0 
10.7 

8.9 

9.5 

................... 
8.5 

4.9 

10.2 
10.5 
11.0 
16.8 .......... 
15.9 
13.2 

10.8 

.......... 
i2.a 

8.4 
8.3 

10.1 
10.5 
9.3 
7.2 

11.4 
12.2 
12.7 
13.4 
13.2 
11.0 

w ...................... 
WNW .................. 
NW .................... 
NNW .................. 

3.0 
2.1 
2.0 
2.4 

2.4 
1.9 
2.9 
2.9 
4.2 
4.1 
6.5 
6.3 
6.3 
5.4 
4.9 

' 4.3 
5.0 
3.7 
3.6 

4.1 

2.1 
1.7 
2.3 
2.2 
4.1 
4.1 
5.6 
6.3 
6.5 
6.6 
5.0 

5.1 
0.0 
4.4 
4.0 

4 .a 

N ........................ 
NNE ................... 
N E  ..................... 
ENE ................... 

2.4 
1.7 
2.6 
2.6 

E ....................... 
ESE .................... 
S E  ..................... 
SSE .................... 

3.8 
3.6 
4.6 
6.2 

8 ....................... 
SSW ................... 
8 W  ..................... 
W8W .................. 
W ...................... 
WNW .................. 
N W  .................... 
NNW .................. 

5.2 
4.3 
4.6 
3.6 
3.6 
3.6 
2.7 
3.0 

4. ooo 

......... ......... ......... 
4.7 

4 . 6 
2.0 
2.0 
1.1 

5.0 
6.6 

6 . 9 

1.8 

......... ......... 

......... 

......... ......... 

. N ....................... 
NNE ................... 
.T,n 

1.5 
0.4 
1.9 
2.8 
4.9 
3.8 
3.7 
2.8 
2.7 
3.7 
3.7 
2.9 
3.0 
1.8 
0.5 
2.4 

3.3 

3.0 
1.9 
2.7 
3.1 
3.9 
8 .5  
3.5 
3.4 
3.9 
4.0 
3.8 
3 . 6 
3.6 
3.4 
2.8 
2.6 

3.7 

-0.1 
0.2 
1.8 
2.2 
4.8 
3.7 
4.0 
2 . 9 
2.2 
4.0 
3.4 
3.2 
4.4 
1.8 
0.5 
1.8 

3.3 

5.5 9.2 

2.2 3.6 
0.5 1.2 

I Y D  ..................... 
ENE ................... 
E ....................... 
ESE .................... 
SE ..................... 
SSE .................... 
9 ....................... ssw ................... sw ..................... wsw .................. 
w ...................... 
WNW .................. 
N W  .................... 
NNW .................. 

Means ............ 

Winter . Winter . - 
3.4 
2.6 
4.3 
1.7 
4.4 
3.8 
8.0 

. 8 . 6 
8.0 
7 . 6 
6 . 1 
6 . 8 
4.9 
6.3 
4 . 6 
3.2 

5.4 

....................... I ................... N 
NNE .. l7  

3.6 
2.6 
2.6 
1.2 
4.1 
4.9 
7.0 
8.2 
8.3 
7 .6 
6.8 
6.9 
6.6 
6.8 
0.2 
4.4 

5.8 

3.3 
2.4 
2.9 
1.8 
4.1 
4.0 
6 . 4 
7.8 
5 . 6 
I . 2 

. 6 . 2 
6 . 0 
5.2 
5.3 
4.9 
3.4 

8.6 
8.7 

7.7 
9.8 

16.0 
11.2 
12.5 
9.6 

12.4 
14.6 
16.1 
15.7 
14 . 8 
12.9 

11.8 

......... ......... 

- 

3.2 .......... 
1.0 .......... 

-1.1 .......... 
2.7 
3.1 
4.0 
5.1 
4.8 
4.6 
4.1 
4.0 

E ....................... 
ESE ................... 
SE ..................... 
SSE .................... 
s ...................... : 
ssw ................... sw ..................... wsw .................. 

Means ............ 3.3 Means ............ I 4.4 5.9 I 6.9 5.2 7.4 1 9.6 

Annual . Annual . 
2.5 
0.6 
1.8 

-1.0 
2.3 
2 . 6 
5.4 
5.0 
5.5 
5 . 6 
5.3 
5.8 
8.4 
8.2 
6.9 
6.8 

4 . 6 

5.2 
1.6 
3.5 
0.5 
1.5 
2.5 
a . 3 
4.2 
6.4 
6.9 
6.6 
6 . 6 

11.0 
12.8 
9.7 
9.3 

5.6 

8.9 
4.8 
8.4 
2.9 

3.2 
1.7 
1.4 
0.2 
1.8 
2.8 
5.3 
5.7 
5.0 
0.2 
6.5 
6.8 
8.1 
8.1 
7.2 
6.6 

5.2 
2.5 
2.8 
0.4 
1.3 
3.2 
6.9 
5.0 
7.0 
7.1 
8.0 
8.4 

11.0 
11.9 
9.8 
9.1 

8.6 
4.8 

3.0 
2.3 
2.8 
3.0 
3.8 
3.8 
4.8 
5.9 
0.0 
6.4 
5.2 
4.4 
4.3 
4.6 
3.8 
3 . 6 

N ....................... 
NNE ................... 
NE ..................... 
ENE ................... 
E ....................... 
ESE .................... 
SE ..................... 
SSE .................... 
5 ....................... 
SSW ................... sw ..................... 
w 6 w  .................. w ...................... 
WNW .................. 
NW .................... 
NNW .................. 

3.0 
2.3 
2.5 
2.4 
3.6 
3.9 
5.3 
6. 2 
0.4 
6.0 
5.7 
5.0 
5.2 
5.6 
4.5 
4.1 

4.9 

a.2 
1.2 
1.5 
4.3 
8.0 
6.9 
8.6 
8.6 

10.2 
11.5 
13.6 
14.0 
12.6 
11.0 

.......... 
2 . 8 
7.7 
4.9 
8.0 
7.2 
8.7 

10.0 
13.8 
14.5 
11.7 
11.6 

Means ............ a.7 I 4.6 I 4.6 Means ............ I 2.81 4.6 5.3 6.6 8.1 . 6.8 

1 Average surface altitude. 150 m . above m . 8.1. 1 Average surface altitude. 260 m . above m . E . 1 . 
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N .............................. 
NNE .......................... 
NE ............................ 
E N E  .......................... 
E .............................. 
ESE ........................... 
SE ............................. 
SSE ............................ s .............................. ssw ........................... sw ............................ 
WSW .......................... w ............................. 
'IYNW ......................... 
NW ........................... 
NNW .......................... 

TABLE 12a.-Average free-air winds. m . p . s., for different surface directions at three northern stations-Drexel, Elkndale. and Royal Center . 
(Based on Tables 10a and 11B.l 

Summer . 
Altitude above m . s . 1 . (meten.) I 

5.4 
5.4 
4.4 
5.1 
4.7 
5.4 
5.4 
5.0 
5.2 
5.7 
5.8 
5.1 
5.8 
5.3 
6.8 
5.9 

N . 2 " E  . 
N.22"E. 
N.46-E. 
N . 71OE . 
S . 86'E . 
S . 65"E . 
S . 37"E . 
S . 18'E . s . 5 Q W  . s . 27'w . s . 4x0 w . 
S . 68" W . 
N.89'W. 
N.66'W. 
N . 44' W . 
N.21" W . 

9.8 
8.2 
8.0 
8.4 
7.6 
8.6 
8.6 
8.9 

10.4 
10.0 
9.8 
9.3 
9.7 
9.9 
9.4 
8.6 

N . 6 " E  . 10.0 
N.21'E. 8.3 
N.55" E . 7.6 
N.8l0E.  7.8 
S . 76" E . 7.0 
S . 47" E . 8.8 
S . 19"E . 8.8 s . 7'E . 9.4 
S . 18'W . 10.7 
S . 39'W . 10.6 
S . 56"W . 10.6 
8 . 73ow . 10.0 
N . S l o w  . 10.5 
N.63"W. 10.6 
N.44'W. 10.1 
N . 23" W . 9.0 

9.6 
8.2 
6.8 
6.8 
4.4 
7.1 
7.5 
9.7 
9.8 

11.0 
10.4 
10.7 
12.6 
12.2 
12.8 
10.0 

N.25O.W. 10.9 
N.14'W. 6.9 
N.15'W. 7.8 
N . 1"E . 5.5 
S . 8 " E  . 4.1 
9 . 210 w . 7.3 s . 430 w . 9.8 
S . 56'W . 9.5 
9 . 40'W . 11.2 
S . 68'W . 11.6 
S . 81OW . 12.4 
N.87'W. 12.1 
6 . 88' W . 16.4 
N.65" W . 14.4 
N.57'W. 14.6 
N.44'W. 12.0 

8.7 
9.8 
6.3 
6.1 
9.4 

10.8 
14.5 
13.5 
13.9 
14.7 
16.9 
15.6 
16.9 
16.1 
16.3 
16.3 

N . 40" W . 
N.31'W. 
N . 15'E . 
S . 38"E . 
S . 3'E . 
s . 49'W . 
S . 66OW . 
S . 74'W . 
S . S l o w  . 
S . 82" W . 
N . 87OW . 
N.79" W . 
N.67'W. 
N.69'W. 
N.60" W . 
N.3fPW. 

9.0 
8.3 
8.0 
8.0 

10.2 
9.8 

11.1 
12.3 
11.9 
12.8 
12.6 
10.6 
12.0 
11.4 
12.0 
11.8 

11.3 

N.21"E. 
N.27'E. 
N.58'E. 
N.89"E. 
S . 62" E . 
S . 32'E . 
S . 3"E . 
S.'21'W. s . 33"W . s . 54" w . 
S . 75'W . 
N.88'W. 
N.6Q0 W . 
N.60°W. 
N.40° W . 
N . 20'W . 
........... 

N .............................. 
NNE .......................... 
N E  ............................ 

.......................... I ENE 

5.9 
6.0 
6.6 
8 . 

W ............................. 
WNW ......................... 
NW ........................... 
NNW .......................... 

6.4 
6.0 
6.9 
7.6 

9.7 
8.8 
8.5 
8.3 
9.1 
9.3 

10.8 
12.0 
12.3 
12.6 
12.7 
11.4 
11.6 
11.6 
11.4 
11.1 

N . SOW . 
N . 10°E . 
N.44"E. 
S . 85'E . 
S . 56'E . s . 9 o E  . 
S . 16O W . 
6 . 280 w . 
8 . 40°W . 
S . 58OW . 
S . 77-W . 
N . 87" W . 
N.74'W. 
N . 64OW . 
N.49" W . 
N.28'W. 

5.7 
5.9 
5.8 
5.6 
6.0 
5.7 
5.8 
5.8 
6.0 
6.2 
0.4 
5.8 
6.3 

6.8 
6.3 

N . 4'E . 
N.23'E. 
N . 48" E . 
N . 89'E . 
9 . W E  . 
S . 63'E . 
S . 37'E . 
S . 16'E . 
S . 7" W . 
S . 28O W . s . 49'W . 
S . 70" W . 
N.XSOW. 

N . 44' W . N . e70 w . 

Telocity . Direction . Velocity . -I I- relocity . Direction . Velocity . Direction . relocity . Direction . Velocity Direction . I * I  Velocity . Direction . Direction . 
I 1-1- 

7.4 
6.4 
6.2 
7.3 
6.0 
6.9 
6.9 
6.8 
7.5 
7.6 
7.9 
6 . 9 
7.6 
7.1 
7.2 
6.9 

14.6 
7.4 
8.4 
7.6 
6.9 

N . 52' W . 
N . 4"W . 
S . 56* W . 
S . 56OW . 
S . 6 P W  . s . 42' w . s . 520 w . 
S . 67'W . 

W . 
S . 68.W. 
N . 79" W . 
N . 60" W . 
N . 74' W . 
N . 65' W . 

N . 120 w . 

........... ......... 
8.6 
8.6 
8.3 

12.0 
14.1 
13.2 
19.1 
16.5 
17.8 
14.9 

9.81  ............I 10.61 ........... Means ................... / 5.5 I ............ / 7.3 9.61 ............ 1 9.8 11.9 ........... ........... 

Wlnter . 
7.3 
7.1 
7.2 
7.2 
7.9 
8.3 
8.2 
8.6 
8.6 
9.2 
8.9 
7.6 
8.5 
7.9 
9.0 
9.6 

8.6 

10.7 
11.8 
5.9 
8.7 
8.5 

12.4 
18.2 
14.7 
16.1 
18.1 
19.5 
18.4 
19.6 
19.0 
20.3 
18 . 9 

16.7 

N . 48' W . 9.3 
8.9 
8.4 
7.8 

10.3 
9.5 

11.7 
13.1 
13.0 
13.6 
13.4 
12.1 
13.5 
13.0 
13.3 
12.4 

12.2 

......... 
13.9 
15.9 
21.8 
19.7 
18.0 
21.9 
21.4 
21.8 n . 3 
21.7 
20.5 
20.2 

............................... 
ESE ........................... 
SE ............................. 
SSE ........................... s .............................. ssw ........................... sw ........................... wsw .......................... 

0 . L 
5.5 
5.8 
5.3 
5.3 
6.1 
6.2 
5.5 

Means ................... / 6.4 14.3 1 ........... ............ 1 19.2 ........... ........... ........... 

__I 

13.9 
10.6 
9.4 
6.0 
7.5 

12.3 
14.2 
14.6 
16.3 
16.2 
18.1 
18.2 
19 . 8 
20.1 
20.2 
17.3 

15.0 

N . 6'E . 
N . 25' E . 
N . 51" E . 
N . 75' E . 
S . 77' E . 
S . 51'E . 
S . 25'E . 
S . 6OE . 
S . 15" W . 
S . 36" W . s . 57ow . 
S . 78" W . 
N . 80' W . 
N . 62" W . 
N . 41' W . 
N . 20' W . 

9.4 
8.6 
8.5 
8.6 
9.3 
9.2 

10.0 
11.3 
11.6 
11.7 
12.0 
10.5 
10.6 
10.3 
10.6 
10.4 

10.8 

N . 8.E . 
N . 20" E . 
N . 54' E . 
N . 82' E . 
S . 71"E . 
S . 41"E . 
S . 17"E . 
6 . 2" w . s . 23'w . 
s . 449 w . 
S . 62OW . s . 83"W . 
N . 76" W . 
N . 60" W . 
N . 41' W . 
N . 22' W . 

11.0 N . 40' W . 
9.2 N.32' W . 
8.0 N . 5'E . 
6.0 S . 48"E . 
7.2 S . l l D E  . 
9.6 8 . WOW . 

13.3 S . 61° W . 
12.4 S . 48" W . 
13.7 14.6 S S . . 67OW 82* W . . 
15.9 N.88" W . 
16.9 N.78'W. 
17.3 N.78'W. 
17.3 N.72'W. 
16.6 N . 76' W . 
15.7 N . 49'W . 

11.5 
8.8 
6.9 
7.1 
7.4 
8.7 

11.1 
12.1 
12.3 
13.1 
14.0 
13.6 
14.1 
14.4 
14.3 
13.1 

12.2 

N .............................. 
NNE .......................... 
NE ............................ 
ENE .......................... 
E .............................. 
ESE ........................... 
SE ............................. 
SSE ........................... s .............................. ssw ........................... sw ............................ 
W8W .......................... w ............................. 
WNW ......................... 
NW ........................... 
NNW .......................... 

11.4 ........... I Means ................... } 6.3 I ............ 1 8.3 ........... ........... ........... ........... 
. 

1Average surfsce altitude. 350 m . above m . s . 1 . 



59 AN AEROLOGICAL SURVEY OF THE UNITED STATES. 
TABLE l2b.-Average free-air winds, m. p .  s. for different surfac directions at three southern stations-Broken Arrow, Groesbeck, and Leesburg. 

3,000 

Direction. 1 Velocity. 

[Based on Tables 10b and lib.] 

4,000 

Direction. I Velocity. ' 

Summer. 
- 

Direction. -- 

Altitude above m. s. I. (meters). 

1,000 I 2,000 

Velooity 

Surface.1 

N .............................. 
NNE .......................... 
N E  ............................ 
E N E  .......................... 
E .............................. 
ESE ........................... 
S E  ............................. 
SSE ........................... 
S .............................. ssw ........................... sw ............................ 
WSW .......................... 
W ............................. 
WNW ......................... 
NW ............................ 
NNW .......................... 

Means ................... 

750 

4.6 
5.9 
6.0 
8.0 
4.4 
4.3 
5.5 
5.8 
5.6 
5.3 
5.7 
4.6 
5.6 
5.0 
6.5 
6.8 

5.6 

N. 4"E. 
N. 34' E. 
N. 49' E .  
N. 76' E. 
S. 79" E .  
S. 52'E. 
S. 36"E. 
S. W E .  
S. 4OW. 
8. 25" W. s. 420 w. 
S. 64'W. 
S. 89OW. 
N. 60' W. 
N. 68' W. 
N. 18' W. 

6.7 
6.7 
7.2 
9.9 
8.2 
7.4 
8.2 
7. Q 
a2 
8.4 
8.9 
7.1 
7.6 
7.0 
6. 0 
9.1 

__ 
relocity 

6.0 
6.3 
7.9 

10.8 
9.3 
8.1 
9.2 
8.6 
8.3 
9.0 
9.4 
7.5 
8.6 
6.8 
6.0 
9.2 

8.8 

- 

___ 

4.4 
6.1 
7.8 

10.2 
9.2 
8.0 
9.5 
8.7 
7.8 
9.3 
9.1 
7.8 

10.0 
5.8 
6.0 
8.2 

- . ~  

Jelocity. Direction. 

N. 
N. 22'E. 
N.36'E. 
N.84'E. 
S. &'E. 
S. 13'E. 
S. 1O'E. 
8. 2'E. 
S. 24" W. s. 29'W. 
S. 33" W. 
N.84'W. 
S. 82'W. 
N.41'W. 
N.68"W. 
N.49" W. 

Direction. 1 Velocity. 

.................... 
N. 79OE. 
S. 8" E. s. 1O"E. s. 7" m. s. 50 w. 
S. 38OW. 
S. 26" W. 
S. 41" W. 
N. 82" W. 
s. 83' W. 
N. 68' W. 
N. 68' W. 
N. 56" W. 

Direction. 
____ 

13.7 
7.2 
7.5 

11.8 
7.0 
6.5 
5.8 
5.5 
7.9 

12.2 ......... 
7.0 

11.7 

Direction. 

N .............................. 
NNE .......................... 
N E  ............................ 
ENE..  ........................ 
E .............................. 
ESE ........................... 
S E  ............................. 
SSE ........................... s .............................. ssw ........................... 
sw ............................ wsw .......................... w ............................. 
WNW ......................... 
N W  ........................... 
NNW .......................... 

Means. .................. 

relocity. 

4.5 
3.7 
7.1 

10.5 
8.7 
7.3 
9.3 
7.0 
7.4 
7.6 
0.1 
8.4 

12.5 
6.8 
7.0 
9.4 

7.8 

6.5 
6.2 
5.0 
4.6 
3.1 
3.9 
5.6 
5.5 
6.3 
6.3 
4.9 
5.9 
5.5 
7.2 
7.0 
6.7 

6.2 

N. 4"E .  
N. 34"E. 
N. 55' E.  
N. 64O E. 
S. 50'E. 
S. 61'E. 
S. 19-E. 
S. 3OW. 
S. 7OW. 
S. 32'W. 
s. 57OW. s. 71'W. 
N. 87' W. 
N. 58" W. 
N.45'W. 
N. 21'W. 

9.6 
8.7 
8.5 
7.1 
7.3 
7.4 

11.8 
12.3 
12.6 
12.4 
10.4 
11.9 
9.3 

10.8 
10.2 
9.5 

S. ROW. 
N. 09' W. 
N. 68" W. 
N. 45" W. w. 
N. 68' W. 
N. 3 4 O  w. 

18.6 
16.5 
15.4 
16.9 
22.3 

22.9 
19.9 

.......... 

6.7 
5.7 
5.5 
5.6 
4.3 
4.7 
5.4 
5.5 
6.3 
8.2 
5.3 
5.8 
0.7 
6.1 
6.8 
6.6 

N. 2"E.  
N.29'E. 
N.49'E. 
N.72-E. 
S. W E .  
S. 5 V E .  
6. %"E. 
S. 10" E. 
6. 5"W. 
9. 26" W 
6. 490 w 
S .  6 7 O W  
N. 89'W 
N. 63'W 
N. 47OW 
N.23'W 

8.8 
7.4 
7.8 
7.8 
8.4 
8.8 

11.0 
11.8 
12.8 
11.8 
10.3 
10.1 
11.8 
12.1 
11.2 
10.6 

-___ 
N. 18" W, 
N.31'E. 
N.22'E. 
N.84"E. 
S. 46" E. 
S. 8"E .  s. 2" w. 
S. 2 2 O W .  
S. 32' W. 
S. 44'W. 
S. E 6 " W .  
S. 76" W. 
N. 81' w. 
N. 55" W. 
N. 5 3 O  UT. 
N. 43" W. 

N. 33"W. 
N. 23" W. 
N. 26' E. 
N. 47" E .  
3. 32'E. 
3. 7" w. 
3. 20' W. 
3. 42"W. 
3. 46' W. 
s. 47" w. 
8. 74" w. 
N. 86'W. 
N. 81' W. 
N. 66" W. 
N. 57" W. 
N.50" W. 

11.9 
7.3 
9.0 
6.1 
5.8 
7.2 

11.7 
9.7 

12.7 
12.1 
11.8 
12.4 
17.7 
18.f 
16.f 
15.S 

..................... 
3. 47" w. 
3. GO" W. 
3. 40" W. 
3. 66" W. 
S. 50'W. 
N. 84" W. 
S. 77OW. 
N.84'W. 

W. 
N. 5 3 O  W. 
N. 810 w. 

7.5 
13.1 
10.4 
14.3 
13.4 
14.0 
15.8 
20.5 
20.6 
18.5 
18.1 

N. 6"E. 
N. 44' E. 
N. 48" E. 
N. 78" E. 
S. 71" E. s. 360E. 
S. 18OE. s. 110E. 
S. 16" W. 
S. 28'W. s. 4n0 W. 
S. 86'W. 
S. 88" W. 
N. 43O w. 

W. 
N. 18' 'w. 

................. ...........I :::. ..... ...................... ...................... ...................... 
E. 1 12.7 ...................... ............ w, ...... 

8. 6"E .  7.8 
N. 78" W. 
8. 1 1 0  W. ...................... 
8. 45" W. 1 9.6 
6. 56" w. 11.2 ...................... ...................... 

W. I 13.7 

............ 7.3 ...........I 8.3 8.8 1 ........... ........... I 7.2 ........... .... ......., 

Winter. 
- 

9.9 
8.8 
9.3 

7.5 
7.7 

13.6 
14.1 
14.3 
13.9 
11.0 
12.7 
10.4 
12.5 
11.6 
9.9 

11.6 

a. 3 

I - 
12.1 
7.2 
8.6 
4.5 

8.1 
13.4 
12.4 
14.7 
15.7 
13.1 
11.5 
15.3 
18.1 
16.2 
13.4 

13.1 

......... 

N. 2 2 O  W. 
N. 27" E. 
N. 30' W. 
N. 54' E.  

N. 7" E:. 
N. 40' E .  
N. 68" E. 
N. 5 3 0  E. s. 4OE. 
S. 30° E.  
S. 3*E.  s. 22"W. s. 230 w. 
5. 41'W. 
S. 68" W. s. 79"W. 
N. 79" W. 
N. 50" W. 
N. 450 W. 
N. 23' W. 

15.2 
9.4 
6.0 
3.5 

12.9 
10.9 
11.5 

16.4 
14.4 
15.9 
17.7 
21.0 
20.0 
17.4 

15.1 

........ 

15. 8 

N. 45" W. 17.1 
N. 68' W. .......... 

10.4 
8.5 
8.5 
5.0 
7. 1 

10.1 
14.3 
14.3 
15.2 
14.1 
11.4 
13.0 
11.5 
13.7 
12.9 
10.6 

12.1 

...................... ...........I .......... .......... 
S. 2 Q W .  s. 110JV. 
S. 28"W. 
8. 39ow. 
6 .  ti00 w. 
R .  87" W. 
N. 88" W. 
N. 79" TV. 
N. 51" W. 
N. 53" W. 
N. 41' W. 

...........I.......... 
6. 30" W. 1 12.4 

........... 1 10.6 .......... ........... ........... 1 17.0 .......... .......... 

Annual. 
__ 

9.1 
7. 6 
8.4 
8.5 
8.5 
8.8 

10.9 
11.8 
12.6 

10.1 
9. < 

11. ( 
11.1 
10. : 
10.2 
10. t 

11. f 

9.1 
7.4 
8. I 
8.2 
8.1 
8.3 

10.0 
10.7 
11.5 
10. E 
9. E 
9.4 

10.2 
9.7 
9.5 
9. u 
9.7 

9.2 
6.2 
7.3 
4.6 
6.6 
7.3 

10.8 
10.5 
11.8 
11.8 
10. 6 
11. 6 
15.1 
14.3 
13.7 
13.4 

10.6 

I 
N.. ............................ 
NNE .......................... 
NE. ........................... 
ENE,.. ........................ 
&E.. ........................ ........................... 
S E  ............................. 
SSE ........................... 
9 . .  ............................ ssw. .......................... sw ............................ wsw .......................... w ............................. 
WNW ......................... 
NW. .......................... 
NN W.. ........................ 

N. 32" W. 16.6 
N. 39" w. 
N. 39" E. 

E. 8.5 

Means.. ................. I 6.01 ........... 
1 Aversge surface altitude, 150 m. above m. s. 1. 

...........I 10.01 ........... 11. e --.-*--I ........... 1 12.8 .......... 



60 SUPPLEMENT NO. 20. 

TABLE 12c.-Ave~agefree-air w i n d s ,  m. p .  8 .  for diflerent suIface directions at all sk stations. (Baaed on Tables 10c and I l c . )  
Summer. 

N ._._._._....._........_...... 
NNE .......................... 
N E  ............................ 
ENE .......................... 
E _.._.____._.... ~ .__..._..._... 
ESE .... ______. ~ __._._._ ~ _..__ 
SE ___. ~ ....................... 
ESE ...__._. __. . .. ..__ _ _  ____. . . s ..... ~ ......... ~ ......... __... ssw .......................... 
SW __..._....__...__._ ~ _...._._ 
WSW ......................... w.. ..._._....-. ~ .............. 
WNW _.__._____ ~ .____..___.___ 
NW ..........___....__.__ ~ _... 
NNW ......................... 

Means. ~. . . . . . . . . ~ -. . . . . . 

Altitude above m. s. 1. (meters). 

4.9 
5.6 
5.3 
6.3 
4.5 
4.8 
5.4 
5.3 
5.4 
5.5 
5.8 
4.9 
5.7 
5.2 
5.8 
6.3 

5.5 

Surface.1 

N. 7"E. 
N. 28' E. 
N.49' E. 
N. 75' E. 
S. 78"E. 
S. 50'E. 
S. W E .  
S. 13'E. s. 100 w. 
S. 28OW. 
S. 48OW. 
S. 70" W. 
N. 87" W. 
N. 57' W. 
N. 46" W. 
N. 21' W. 

500 

7.9 
7.5 
8.0 
9.4 
8.4 
8.3 
8.9 
8.7 
9.3 
9.5 
9.6 
8.5 
9.3 
8.6 
8.6 
8.9 

1,000 ' I 2,000 

10.4 
7.1 
8.7 
8.5 
5.0 
7.3 

10.5 
8.5 
9.3 
8.7 
9.7 

10.1 
15.3 
14.3 
12.8 
12.1 

3,000 I 4,000 

N.52'W. 
N. 12* W. 
N. 4'W. 
N. 17OW. 
9. 56"W. 

s. 73" w. 
S. 18'W. 
S. 76" W. 
8. 53"W. 

W. 
S. 60' W. 

W. 
N.60" W. 
N. 74' W. 
N.67'W. 

............ ...-. 

750 

Direction. Velocity 

10.4 
8.5 
7.4 
6.4 
8.2 
9.6 

14.0 
12.9 
14.3 
15.2 
16.0 
14.0 
16.1 
17.1 

14.4 
16.3 

k. 43" W. 
N. 18OW. 

N. 
8. 63"E. 
S. 3'E. 
9. 40'W. 
8. 61'W. 
S. 62'W. 
S. 67'W. 
S. 7OoW. 
N.83"W. 
N. 67" W. 
N. 73OW. 
N.63" W. 

N.45" W. 
N.W w. 

N. 14" E. 
N. 32' E. 
N. 63" E. 
N.74' E.  
8. 39'E. 
S. 31'E. 
S. 3" E. 
6. 22'W. 
S. 28OW. 
S. 48'W. 
S. 71'W. 
S. 85"W. 
N. 74" W. 
N.55"W. 
N.43"W. 
N. 220 w. 

9.8 
8.7 
8.4 
6.7 
9.1 
9.6 

12.7 
13.6 
14.1 
13.8 
12.4 
12.6 
12.6 
13.4 
15.2 
ri.6 

6.2 
6.1 
5.8 
5.5 
6.0 
4.7 
5.7 

N.10'E. 
N. 28'E. 
N.50"E. 
N.67'E. 
S. W E .  
6. 62" E. 
S. 27'E. 

10.0 
8.7 
6.8 
7.1 
6.5 
8.2 
10.9 
11.9 
12.5 
13.1 
13.6 
13.6 
14.3 
14.3 
14.3 
13.0 

N.29" W. 
N. 17' W. 
N. 9"E. 
N. 78'E. 
S. 47OE. 
S. 17'W. 
S. 31° W. 
s. 45' w. 
S. 51'W. 
S. 59' W. 
S. 81" W. 
N.84'W. 
N.80" W. 
N.6S0W. 
N.5S0W. 
N.43'W. 

N. 6"E. 
N. 28' E. 
N. 52" E. 
N. 76' E. 
S. 72" E. 
S. 48'E. s. 440 E. 
S. 5'E. 
S. 13'W. 
8. 33" W. 
S. 54'W. 
6. 73'W. 
N.82" W. 
N.62'W. 
N.43'W. 
N.21" W. 

9.9 
8.5 
8.4 
8. 6 
8.4 
8.7 
9.8 

11.1 
11.8 
11.7 
11.5 
10.5 
10.8 
10.2 
10.6 
10.3 

N... .._.......__..__. ~ _._...._ 
NNE ... .______ _ _ _  .________.._. 
NE ............................ 
ENE .......................... 

6.2 
5.8 
5.7 
5.6 

E ............................. ~ 

ESE ... ._... . ._. .__. .. . .___ __._ 
S E  ... ..__.__.. ~ _.___....._._._ 
SSE _.___._...._._........__... 
S ____.._.... ~ .__..._._.__._____ 
SSW ....... ~ _......._......... 
sw ............................ wsw __._....._.__._..._...... 

5.1 
5.2 
5.6 
5.6 
6.2 
6.2 
5.9 
5.8 

W __._... ~ _.______..._......... 
WNW .._._._______ ~ __.. ~ ._____ 
NW ........................... 
NNW ......................... 

6.5 
6.2 
6.8 
6.7 

7elwity. I Direction. I Velocity. Direction. I Velocity Direction. Direction. Direction. lelocity. 

7.0 
6.5 
6.8 
8.4 
7.1 
7.1 
7.5 
7.2 
7.9 
8.0 
8.4 
7.0 
7,5 
7.1 
7.0 . 7.8 

7.8 

N. 3'E. 
N. 27" E. 
N. 47" E. 
N. 73' E. 
6. 82'E. 
S. 58"E. 
9. 37"E. 
S. W E .  
s. 5'W. 
S. 26" W. s. 450 w. 
S. 66" W. 

W. 
N. 63' W. 
N. 50" W. 
N. 19'' W. 

14.1 

9.3 
9.9 
5.7 . 

9.1 
8.1 
8.0 

10.5 
14-1 
11.5 
17.1 
16.4 
17,5 
14.6 

7. e 

..... 

N. 6'E. 
N. 30" E. 
N.51" E. 
N. 80' E. 
5. 74"E. 
9. 42"E. 
S. W E .  
S. 9-E. 
S. 14O W. s. 349 w. 
6. 48'W. s. 8 0 4  w. 
N. 85" W. 
N. 63' W. 
N. 55' W. 
N. 21" W. 

7.1 N. bow. 7.9 
7.4 N. 8OE. 6.6 
7.8 H.37'E. 7.1 
8.8 8. 88'E. 8.2 
8.1 S. 63'E. 6.5 
8.3 S. 15' E. 7.1 
9.1 S. 1'E. 8.4 
9.1 6. 15' W. 8.6 
9.2 S. 26O W. 8.9 
9.9 8. 40" W. 9.3 
9.9 S. 56" W. 8.7 
8.9 N.88"W. 9.6 

10.3 N. 88' W. 12.6 
9.1 N.55O W. 10.0 
9.1 N. 51'W. 11.4 
8.9 N.43'W. 9.8 

......._...I 9.2 9.31 .......~.._.I 8.8 8.8 (............I 9.6 , . . . - - . . . . . ..- ........ 

Winter. 

I I I 
N. 12' E. 
N. 32" E. 
N. 57' E. 
N. 75" E. 
S. 56"E. s. 43OE. 
S. 9'E. s. sow. s. 18" w. 
S. 40' W. 
S. 63" W. 
S. 78" W. 
N. 76' W. 
N. 60' W. 
N. 42" W. 
N. 21' W. 

N. 15' W. 
N. 14" E. 
N. 14" E. 
6. 73"E. 
S. 47'E. 
8. 12" w. 
8. 31' W. 
6. 41° W. 
S. 51"W. 
S. 67" W. 

W. 
N. 83" W. 
N. 72" W. 
N. 57* W. 
N. 6 3 O  W. 
N. 38' W. 

N. 46" W. 
N. 68" W. 

8.4 
7.9 
7.8 
7.1 
7.7 
7.8 
9.7 

10.5 
10.6 
10.8 
9.7 
9.7 
9.0 
9.3 
9.6 
9.6 

b. 5 
8.5 
8.7 
7.3 
9.1 
8.7 

12.1 
13.2 
11.4 
13.4 
11.8 
11.7 
11.2 
11.9 
11.9 
10.6 

11.5 

14.8 
14.8 

, . . . . . . . . . . . . . . . . . 
12.7 
15.6 
21.4 
16.6 
18.3 
15.7 
18.0 
20.3 
22.1 
22.3 
21.8 
20.1 

la. 1 

N . . . . . . . . . . . . . . . . . - . . . -. . . . . . . 
NNE ........................... 
NE.. _. . . . . . . . ~. . . . . . . . -. . . . . . . 
ENE .......................... 
E.... .......................... 
ESE.. _ _  ...__ ... . . ._. ._.. .. ... 
S E  _._.__ ~ __........__..._...._ 
SSE.. . . . ._. . ._. . . _. ._. . . . .. ._. 
s ._......_...... ~ ..._...... _... ssw .......................... sw ............................ wsw ......................... w ............................ ~ 

WNW ......................... 
NW ___...___...._.._..___ ._... 
NNW ......................... 

....._..... .........., s. 22' w. 
S. 64OW. 
9. 750 w. 
9. 62"W. 
8. 740 w. 

W. 
N. 77" W. 
N. 76" W. 
N. 69' W. 
N. 80" W. 
N. 67" W. 
N. 64' W. ....._._...I 12.1 Means ........._._....._. I 6.31 .......~....I 9.6 13.71 .... ........ 1 15.9 ........... 

Annual. 

N. 3"E. 
N. 26" E. 
N. 48" E. 
N. 71' E. 
S. 78"E. 
S. BODE. 
5. 35'E. 
S. 13'E. 
S. 6OW. 
6. 27" w. s. 490 w. 
9. 69'W. 
N. 88' W. 
,N. 65' W. 
N. 46' W. 
N. 22' W. 

N. 7"E. 
N. 28" E. 
N. 54' E. 
N. 80" E. 
8. 65" E. 
8. 384E. 
S. 16'E. 
6. 4"W. s. 200 w. 
S. 38" W. 
S. 58OW. 
S. 78OW. 
N. 18' W. 
N. 57O W. 
N. 46" W. 
N. 22* W. 

14.4 
10.5 
9.3 

6.6 
11.8 
14.0 
14.4 
15.6 
16.2 
17.6 
18.2 
20.0 
20.0 
20.2 
17.2 

15.4 

e. o 

- 

N. 13" W. 
N. 20' E. 
N. 34" E. 

E. 
S. 51"E. s. 8'E. s. 90 w. 
9.  25" W. 
5. 36'W. 
S. 51OW. 
8. 71'W. 
8. 85OW. 
N. 78" W. 
N. 59' W. 
N. 51° W. 
N. 36' W. 

11.5 
9.1 
7.9 
6.0 
6.3 
9.1 

14.1 
12.2 
13.9 
14.5 
15.4 
15.9 
17.6 
17.2 
16.6 

13.6 

16. e 

10.2 
8.7 
8.4 
8.3 
8.2 
8.8 

10.6 
11.8 
12.5 
12.6 
12.2 
11.4 
11.8 
11.5 
11.4 
11.0 

11.2 

7.9 
G. 8 
6.9 
7.4 
6.6 
7.1 
7.8 
8.2 
8.8 
8.7 
8.4 
7.8 

7.8 
8.2 
8.0 

8.1 

8. a 

Means ._...____.. ~ _..__.. 1 6.1 .........__I 12.01 ......._... ._._._..... 1 10.0 ......-.-.. .......... .........._ 
1 Aversge surface altitude, 250 m. above m. s. 1. 
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4. ooo 

0 
0 

0 
0 

0 
0 

0 
0 

0 '  

'0 
0 

0 

0 
0 
0 

0 
0 

' 0  

0 
0 

0 
33 

0 

14 
33 
20 

18 

0 
17 
13 

28 
0 

20 
20 
18 

43 
17 
20 
20 
28 

0 

GO 
12 

14 

r: 

7" 

; 
6 

0 

TABLE l3a.-Average percentage.freY2 of free-air winds from dij'erent 
directions at Bro en ..... Okla . 

Altitude above m . s. 1 . (meters) . I I 
5. OOO 
.___ 

....... ....... 
0 0  
0 0  
0 0  

....... ....... 
7 0  
0 0  
3 0  

....... ....... 
0 0  
0 0  
0 0  

....... ....... 
0 0  

0 
0 0  

....... ....... 
0 0  
0 0  

0 

....... ....... 
0 

0 0  
0 0  

....... ....... 
0 0  

0 
0 0  

....... ....... 
0 0  
0 0  
0 0  

....... ....... 
0 0  . 0 
6 0  

....... 
0 

0 0  
0 

....... 

....... ....... 
0 

0 0  
9 0  

....... ....... 
25 
0 

20 

....... ....... 
75 
0 

00 

....... ....... 0 

100 
20 

....... 

0 0  
0 

'""'0 

....... 

.. ....i, 
0 0  
0 0  

direction . __ - j 1 233 

Spring ........ 
Summer ...... 

N ......... Autumn ...... 
Winter ...... 
Annual ....... 

Summer ...... 
Winter 

Spring 
NNE ...... Autumn ...... I Annual ....... 

. ........ 

........ 

I I- 
7 
3 

11 
15 
9 

4 

9 

7 

8 

7 
NNB ..... 

Spring ........ 
Summer ...... 
Autumn ...... 
Winter ........ I Annual ....... 

I p i n g  ........ 
summer ...... I t 

NE ....... 

ENE ...... 

E ......... 

ESE ...... 

SE ........ Autumn ...... 5 
Winter ........ 2 
Annual ....... 5 

Spring ........ 5 
Summer ...... 8 
Autumn ...... 5 
Winter ........ 3 
Annual ....... G 

Spring ........ 2 . Summer ...... 1 

Winter 0 
Autumn ...... 1 0  

Annual ....... 1 

Spring ........ 2 
Summer ...... 2 

Winter 0 
Autumn ...... 10 

Annual ....... 1 

Spring ........ 2 
%mmer ...... 1 

Winter 1 
Autumn ...... l o  
Annual ....... 1 

I 
i 
I 

........ 

........ 

........ 

........ 

NE ....... 

ENE ...... 

Spring ........ 
Summer ...... 
Autumn ...... 
Winter ........ 
Annual ....... 
Spring ........ 
Summer ...... 
Autumn ...... 
Winter ........ I Annual ....... 

E ......... 
. 

ESE ...... 

Spring ........ 
Summer ...... 
Autumn ...... 
Winter ........ 
Annual ....... 
Spring ........ 
Summer 
Autumn ...... 
Winter ........ 

i 
...... 

SR ........ 

SSR ....... 

S .......... 

. SSW ...... 

600 

Spring ........ 
Summer ...... 
Autumn ...... 
Winter ........ 
Annual ....... 
Spring ........ 
Summer ...... 
Winter 
Autumn ...... 
Annual ....... 
Spring ........ 
Summer ...... 
Winter 
Autumn ...... 
Annual ....... 
Spring ........ 
Summer ...... 
Winter 
Autumn ...... I Annual ....... 

I 
I 
1 

........ 

........ 

........ 

6 
4 
8 
14 
8 

7 
2 
8 
9 
7 

4 
(i 
7 
4 
5 

3 
4 
2 
1 
3 

1 
1 
0 
0 

' 0  

4 
0 
1 
1 
1 

5 
3 
2 
1 
3 

9 
18 
13 
' 4  
11 

28 
16 
27 
18 
23 

13 
25 
14 
14 
16 

6 
12 
6 
8 
8 

3 
3 
2 
7 

2 
2 
3 
4 
3 

1 
1 

1 0  
3 
1 

4 
1 
3 
7 
3 

4 
2 
4 
5 
4 

SSE ....... 

S .......... 

SSW ...... 

. 
1, 
. 

! 
, 
I 
t 

i 

I 
c 
f 

: 
t 
i 
I 

1 

3 
3 

3 
2 
1 
C 
1 

5 
1 
0 
0 
1 
2 
0 
2 
1 
1 

7 

6 
2 
6 

16 
I6 
28 

7 
18 

26 
28 

20 
23 

9 
15 

6 
14 
11 

3 
6 
4 
7 
5 

3 
3 
5 
6 
4 

2 
0 
1 
5 
2 

4 
2 
3 
8 
4 

6 
2 
4 

4 

I 

a 

ia 

8 

Autumn ...... 14 
Winter ........ 10 
Annual ....... 13 

Spring ........ 28 
Summer 23 
Autumn ...... 30 
Winter ........ 20 
Annual ....... 25 

Spring ........ 8 
Summer 22 

Winter 8 
Autumn ...... 12 I Annual ....... 12 

...... 

...... 

i 
........ 

. 
1, 50( 
. 

< 
4 

1; 

2 
1 

, 
4 

4 
4 
E ; 
2 
1 
3 
C 
2 

3 
1 
0 
2 
1 

2 
1 
1 
0 
1 

2 
0 
0 
0 
1 

3 
4 
2 
1 
3 

11 
17 
22 

5 
16 

24 
28 
23 
14 
23 

21 
19 
13 
20 
17 

5 
5 
5 
8 
5 

5 
6 
7 
9 
6 

2 
0 
1 
3 
2 

6 
4 
2 
13 
6 

3 
2 
4 
7 
4 

S W  ....... 

W S W  ..... 

I 

2 , m  
. 

4 

3 
4 

4 

4 
2 
2 
0 
2 

1 

1 
2 
1 

3 
2 
1 
0 
2 

2 
0 
0 
0 
1 

1 
0 
0 
0 

' 0  

2 
G 
2 
0 
3 

6 
17 
18 
8 
12 

22 
24 
26 
10 
21 

26 
24 
18 
15 
21 

6 
0 
7 
8 
7 

5 
6 
7 
8 
7 
4 
1 
3 

14 
4 

9 
4 
1 

17 
7 

3 
1 
6 
8 
4 

a 

. 

Spring . ...... G 
Summer ...... 9 
Autumn ...... 5 
Winter ........ 12 
Aiinuul ....... 7 
Spring ........ 2 
Summer ...... 1 

Winter 3 
Autumn ...... 0 

Annual ....... 1 
........ 

. 
3, 
. 

2 
C 
3 
4 
2 

0 
C 
7 
0 
2 

2 
0 
2 
0 
1 
0 
0 
0 
0 
0 

2 
0 
0 
0 
1 
0 
0 
0 
0 
0 

2 
0 
0 
0 
1 

2 
3 
2 
0 
2 

2 
31 
13 
4 

12 

4 
12 
11 
4 
9 

25 
31 
26 
4 

23 

25 
5 
18 
15 
18 

9 
10 
8 

12 
9 
7 
5 
5 
23 
8 

9 
0 
3 

34 
9 

9 
3 
5 
0 
5 
. 

SW ....... 

IVSW ..... 

Spring ........ 
Summcr ...... 
Autumn ...... 
Wintor ........ 
Annual ....... 
Spring ........ 
Summer ...... 
Winter 
Autumn ...... 
Annual ....... 
Spring ........ 

........ 

TABLE 13b.-Average percentage frequency o ,fre e.air winds from diferent 
directions at Drczeel. &ear . 

WNW .... 

I I- . 

Spring ........ 2 
Summer ...... 1 
Autumu ...... 1 
Winter ........ 3 i Annual ....... 2 

Spring ........ 
Summer ...... 

N ......... Autumn ...... 
IAnnual Winter ........ ...... 1 

NW ....... 

NNW ..... 

Spring ........ 2 
summer ...... 0 
Autumn ...... 3 
Winter ........ 7 
Annual ....... 3 

Spring ........ 5 
Summer ...... 3 

Winter 5 
Autumn ...... 3 

Annual ....... 4 
........ I NNW ..... 

Spring ........ 
Summer ...... 
Winter 
Autumn ...... I Annual ........ ........ 

I (Annual ...... _I 

IV ......... Autumn ...... 
Winter ........ 
Annual ....... 

........ I 
WNW .... Autumn 

Winter ...... 

9 
7 
9 

11 
9 

0 
4 
5 
4 
5 

G 
6 
4 
2 
G 

5 
3 
1 
3 
3 

3 
4 
2 
2 
2 

4 
5 
2 
2 
3 

9 
7 
3 
4 
6 

9 
11 
9 
7 
9 

9 
12 
18 
6 
11 

7 
15 
12 
9 

10 

G 
7 
7 
7 
7 
3 
3 
4 
6 
4 

3 
2 
2 
6 
3 
3 
3 
4 
0 
4 

8 
5 
9 
9 
8 

10 
G 

11 
10 
11 

_. 

500 

8 
7 
9 

11 
9 

ti 
3 
5 
4 
5 

G 
6 
5 
2 
4 

5 
3 
1 
3 
3 

4 
4 
2 
1 
3 

4 
6 
2 
2 
3 

8 
6 
2 
3 
5 

9 
10 
9 
7 
9 

9 
13 
11 
8 

10 

8 
15 
12 
7 

10 

6 
8 

12 
8 
8 

3 
2 
4 
5 
4 

4 
2 
2 
7 
4 

4 
3 
3 
0 
4 

7 
G 
9 
10 
8 

10 
G 

12 
lG 
11 
. 

Altitude above m . s . 1 . (meters) . 
. 
1, 

8 
6 
7 
9 
8 

G 
4 
4 
3 
4 

5 
5 
4 
3 
4 
4 
3 
2 
1 
3 

3 
2 
2 
2 
2 

5 
4 
1 
1 
3 

5 
7 
2 
2 
4 

8 
8 
5 
3 
6 

10 
12 
12 
5 
10 

8 
14 
17 
9 

12 

7 
11 
8 
8 
8 

4 
5 
5 
9 
6 

3 
2 
5 
5 
4 

5 
2 
3 
8 
5 

9 
7 
12 
14 
10 

. 10 
8 

11 
18 
11 
. 

. 
1, 500 

Q 
5 
6 
6 
6 

4 
3 
3 
2 
3 

4 
2 
2 
2 
3 

2 
2 
1 

10 
1 

4 
2 
1 
1 
2 

4 
2 
1 
2 
2 

5 
4 
2 
1 
3 

6 
8 
3 
2 
6 

10 
10 
10 
4 
8 

10 
18 
15 
6 

12 

9 
12 
12 
9 

11 

G 
8 
G 

11 
8 

4 
6 
7 
Q 
6 

5 
4 
0 
10 
6 

10 
G 

13 
1Y 
13 

8 
9 

12 
lti 
11 

. 

. 

2. 
I 

7 
4 
G 
3 
5 

4 
2 
2 
1 
2 

4 
1 
2 
1 
2 

1 
1 

10  
1 
1 

2 
2 
1 
1 
2 

2 
1 

1 0  
1 
1 

4 
2 
2 

10 
2 

G 
6 
2 
1 
4 

8 
9 
8 
4 
7 

11 
18 
13 
5 

11 

11 
17 
10 
9 

13 

7 
9 
8 
10 
8 

6 
5 
7 
13 
8 

7 
0 
9 

1G 
10 

11 
9 

14 
21 
14 

9 
9 
10 
13 
10 

2 
4 
3 
1 
2 

2 
0 
1 
1 
1 

1 
10 

1 
0 . 1 
1 

1 0  
0 
0 

1 0  

I 
0 

1 
1 0  

2 
0 
0 

1 0  
10 

2 
1 
1 
1 
1 

3 
2 
1 

10 
2 

4 
7 
6 
2 
5 

8 
14 
11 
3 
9 

16 
19 
11 
5 

12 

12 
13 
12 
12 
12 

13 
9 
11 
20 
14 

12 
12 
18 
28 
18 

12 
12 
15 
18 
15 

9 
7 
9 
8 
8 

a 

4. 000 

3 
2 
1 
1 
2 

1 
0 
2 
0 
1 
0 
0 
0 
0 
0 

3 
0 
0 
0 

10 

1 
0 
0 
0 

1 0  

0 
1 
0 
0 

' 0  

1 
0 
1 
0 

' 0  

1 
2 
1 
0 
2 

3 
7 
4 
1 
4 

6 
15 
7 
3 
8 

F 
' 15 
11 
3 
9 

12 
15 
10 
IF 
13 

2G 
10 
23 
27 
21 

1F 
10 
15 
31 
18 

17 
18 
19 
10 
18 

4 
b 
6 
2 
4 

- 5,000 
__ 

0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
8 
0 
0 
2 

0 
8 
0 
0 
2 

0 
0 
0 
0 
0 

20 
8 

16 
10 
13 

10 
17 
5 .  
0 
8 

40 
0 
26 
30 
24 

10 
28 
16 
40 
22 

20 
33 
37 
20 
29 

0 
0 
0 
0 
0 

0 '  

I ~ a . 3  tliau 0.5 per cent . 
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. 
1, m 
. 

0 
0 
0 

10 
4 

0 
0 
4 
0 
2 

0 
0 

10 
0 
4 

0 
0 

10 
0 
4 

0 
0 
0 
U 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
33 
0 
0 
2 

0 
0 

10 
10 
8 

0 
0 

19 
10 
11 

12 
0 

19 
10 
13 

38 
0 
4 

10 
11 

12 
33 
10 
13 
13 

G 
G 

13 
0 

12 
0 

10 
19 
13 

0 
34 
4 
5 
0 

20 

TABLE 13c.-Average ;pwmtage frequency of free-air winds from diflerent 
dwectwns at li'llendale. N . Dak . 

I 

N ......... 
Spring ........ 
Summer ...... 
Autumn ...... 

inter ........ ....... 

NNE ..... 
Spring ........ 
Summer ...... 
Autumn ...... 
Winter ........ I Annual ....... 

NE ....... 

Spring ........ 
SSE ....... Autumn ...... 

Winter ........ 
...... 

spring ........ 
Summer ...... 
Autumn ...... 
Winter ........ ....... 

1 [Annual ....... 

ENE ...... 

E ......... * I  
ESE ...... 

SE ........ 

Spring ........ 
Summer ...... 
Autumn ...... 
Winter ....... 
hnnual ....... 
Spring ........ 
Summer ...... 
Winter 
Autumn ...... 
Annual ....... 
Spring ........ 
Summer ...... 
Winter 
Autumn ...... 
Annual ....... 
spring ........ 
Summer 

Winter 
Autumn ...... 1 Annual ....... 

I 
I 

........ 

........ 

...... 
........ 

W ......... Autumn ...... 
Winter ........ 11 Annual ....... 1 

ESE ...... 

SE ........ 

Spring ........ 
Summer ...... 
Winter 
Autumn ...... 
Annual ....... 
Spring ........ 
Summer 

Winter 
Autumn ...... I Annual ....... 

........ 

...... 
I 

........ 

11 
10 
11 
IO 
11 

8 
6 
7 
7 
7 

3 
5 
6 
3 
4 

5 
4 
2 
2 
3 

3 
3 
2 
2 
2 

3 
4 
3 
2 
3 

4 
7 
4 
2 
4 

5 
10 
6 
3 
6 

18 
16 
11 
9 

14 

7 
8 
I 
7 
7 

3 
3 
3 
5 
3 

2 
1 
4 
3 
3 

5 
5 
8 
6 
6 

3 
5 
9 
G 
0 

11 
7 

11 
18 
13 

9 
6 
6 

15 
9 

8 .......... 

SSW ...... 

SW ....... 

WSW ..... 

. 
500 
. 

10 
10 
10 
IO 
10 

9 
6 
R 
7 
7 

3 
4 
5 
4 
4 

4 
5 
2 
2 
3 

4 
3 
E 
I 
2 

3 
3 
3 
2 
3 

4 
7 
5 
2 
5 

5 
11 
5 
3 
6 

18 
15 
10 
8 

13 

7 
8 
I 
8 
8 

3 
3 
3 
5 
3 

2 
1 
5 
4 
3 

5 
6 

5 
6 

3 
5 
9 
7 
G 

11 
7 

12 
18 
12 

9 
6 
6 

14 
9 

8 

. 

Spring ........ 
Summer ...... 
Autumn ...... 
Winter ........ 
Annual ....... 
Spring ........ 
Summer ...... 
Winter 
Autumn ...... 
Annual ....... 
Spting ........ 
Summer ...... 
Winter 
Autumn ...... 

Spring ........ 
Sumnier ...... 
Winter.. 
Autumn ...... 
Annual ....... 
spring ........ 

I 
I 
I 
I 

........ 

........ 
h M U d  ....... 

...... 

Altitude above m . s . 1 . (meters) . 

sw ....... 

. 
L,. 
. 

10 
G 
6 
9 
7 

9 
7 
7 
4 
7 

5 
5 
9 
3 
6 

4 
3 
2 
4 
3 

3 
3 
2 
3 
3 

2 
4 
3 
2 
3 

5 
7 
3 
1 
4 

I 
9 
5 
3 
6 

12 
15 
7 
5 

10 

8 
10 
9 
3 
8 

G 
5 
4 
9 
6 

3 
1 
5 
3 
3 

4 
3 
8 
5 
5 

5 
8 
8 

12 

8 
7 

12 
17 
11 

9 
7 

10 
17 
10 

8 

. 

Spring ........ 
Summer ...... 
Autumn ...... 
Winter ........ 
Annual ....... 

/Spring ........ 
Summer ...... 

. 
9 500 
. 

7 
8 
8 
7 
8 

8 
5 
3 
4 
5 

5 
3 
4 
2 
3 

4 
2 
4 
3 
3 

2 
2 
3 
1 
2 

4 
4 
2 
1 
3 

3 
0 
4 
2 
4 

8 
6 
2 
1 
4 

10 
13 
7 
3 
9 

7 
12 
10 
3 
8 

7 
8 
8 
4 
7 

5 
3 
3 
I 
4 

6 
6 
6 
9 
6 

G 
G 

12 
17 
10 

10 
10 
13 
18 
13 

8 
G 

11 
18 
11 
. 

.... WNW 

NW ....... 

NNW ..... 

2. oc4 
- 

I 
5 
I 
8 
I 
G 
3 
2 
2 
3 

4 
3 
1 
2 
2 

3 
1 
3 
1 
2 

3 
2 

' 2  
2 
2 

2 
3 
2 
0 
2 

4 
4 
3 
1 
3 

6 
8 
4 
2 
5 

12 
9 
5 
2 
7 

7 
16 
8 
3 
9 

8 
9 
9 
4 
7 

5 
5 
7 
6 
6 

9 
7 
9 

11 
9 

G 
9 

11 
19 
11 

12 
9 

17 
23 
15 

6 
9 

10 
14 
10 

Spring ........ 
Summer ...... 
Winter ........ 
Annual ....... 
Spring ........ 
Summer ...... 
Winter 

Autumn 

Autumn ...... 
Annual ....... 
Spring ........ 
Summer ...... 
Winter 
Autumn ...... 
Annual ....... 

...... I 
I ........ 

........ 

3. 000 
__ 

2 
0 
4 
4 
2 

2 
2 
0 
0 
1 

5 
3 
1 
1 
2 

2 
0 
1 
0 
1 

3 
1 
0 
0 
1 

0 
3 
1 
0 
1 

2 
3 
1 
0 
1 

5 
3 
2 
0 
3 

8 
G 
3 
2 
5 

7 
7 
8 
0 
6 

8 
10 
10 
6 
9 

11 
11 
9 
5 
9 

10 
12 
12 
17 
13 

15 
14 
20 
22 
18 

14 
12 
20 
33 
19 

6 
13 
8 

10 
9 

NW ....... 

1,. 

G 
4 
5 
2 
4 

3 
0 
0 
2 
1 

0 
2 
0 
0 
1 

3 
2 
2 
0 
2 

8 
0 
0 
0 
2 

0 
0 
0 
0 
0 

0 
2 
0 
0 
1 

6 
0 
6 
0 
3 

0 
2 
0 
2 
1 

3 
G 
5 
0 
4 

3 
4 

13 
I 
7 

14 
11 
9 
7 
9 

20 
34 
20 
17 
24 
17 
12 
14 
28 
17 

8 
15 
20 
28 
18 

0 
6 
I 
9 
6 

. 

Spring ........ 
Summer ...... 
Autumn ...... 
Winter ........ 

ISorina ........ 
i Annual ....... 

5,000 _- 
0 
0 
0 
0 
0 

14 
0 
0 
0 
3 

0 
0 
0 
0 
0 

14 
0 
0 
0 
3 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

12 ' 
0 
3 

0 
0 
0 
0 
0 

0 
11 
0 

22 
9 

14 
34 
13 
11 
19 

43 
22 
E2 
34 
39 

15 
22 
13 
11 
15 

0 
11 
0 

11 
6 

0 
0 
0 

11 
3 
. 

TABLE 13d .. Average ercentage frequency of free-air wind.Tfrom diflerent $ arectwns . at Groesbeck. Tex . 
I I 

spring ........ 
Summer ...... 

N ......... Autumn ...... 
Winter ........ 
Annual ....... 
Spring ........ 
Summer ...... 

NNE ..... Autumn ...... 
Winter ........ 
Annual ....... 

........ ...... 
........ ....... 

Spring ........ 
summer ...... 

ENE ...... Autumn ...... 
Winter ....... 
Annual ....... 

Spring .. ..... 
Summer ...... 

SSE ....... Autumn ...... 
Winter ........ 
Annual ....... 
Spring ........ 
Summer ...... 

s .......... Autumn ...... 

SSW ...... Autumn ...... 
Winter ........ 

lI.Annua1 ...... - 1  

wsw ..... Autumn ...... 
Winter ........ ....... 
spring ....... 
Summer ...... 

W ......... Autumn ...... 
Winter ........ 
Annual ....... 
Spring ........ 
Summer ...... 

WNW .... Autumn ...... 
Winter ........ 
Annual ....... 

s tmmer  ...... 
NNW ..... Autumn ...... 

Winter ........ 
Annual ....... 

5 
3 

12 
18 
10 

7 
1 

11 
10 
8 

3 
2 
4 
4 
4 

3 
0 
2 
10 

2 

4 
3 
4 
2 
3 

6 
8 
5 
4 
6 

6 
8 

12 
4 
7 

10 
12 
11 
2 
8 

23 
14 
13 
11 
16 

13 
21 
10 
13 
14 

4 
18 
2 
8 
7 

3 
0 
3 
1 
3 

1 
0 
1 
3 
1 

2 
1 
2 
4 
2 

2 
0 
4 
6 
3 

8 
3 
4 

10 
6 

I 

1 Less thau 0.5 per cent . 

Altitude above m . s . 1 . (meters) . 
500 

6 
2 
9 

15 
8 

4 
2 

11 
6 
6 

5 
2 
6 
5 
5 

2 
0 
2 
3 
2 

1 
3 
3 
2 
2 

5 
8 
5 
5 
5 

6 
6 
G 
2 
5 

8 
10 
12 
2 
8 

22 
14 
15 
10 
16 

18 
25 
16 
14 
18 

5 
15 
3 
9 
I 
4 
8 
1 
3 
4 

2 
1 
1 
3 
2 

2 
1 
2 
5 
2 

3 
0 
6 
7 
4 

7 
3 
3 
9 
6 

4- 

4 
2 
6 

11 
6 

4 
2 
7 
6 
5 

4 
2 
5 
3 
3 

3 
2 
5 
4 
4 

1 
0 
2 
1 
1 

1 
6 
3 
3 
3 

4 
I 
3 
2 
3 

' 9  
11 
8 
3 
8 

20 
10 
1 G  
5 
13 

22 
24 
22 
18 
29 

6 

0 
11 
10 

4 
11 
3 
5 
5 

4 
0 
2 
5 
3 

2 
1 
2 
0 
3 

3 
1 
5 
0 
4 

9 
3 
5 

11 
I 

in 

. 
I, 500 
. 

5 
1 
6 
I 
5 

2 
0 
6 
3 
3 

4 
1 
6 
1 
4 

2 
1 
2 
2 
9 

C 
C 
2 
I 
I 

1 
4 
1 
2 
2 

2 
6 
2 
0 
2 

7 
8 
4 
3 
5 

11 
13 
16 
3 

13 

24 
29 
24 
18 
23 

9 
19 
7 

13 
11 

6 
13 

6 

7 

I 
3 

a 

e 

E 
5 1 

E 
4 

ti 
2 
8 
8 
6 

I 
2 
4 

13 
7 
. 

. 

1, 000 
__ 

2 
0 
3 
4 
3 

2 
0 
3 
2 
2 

2 
1 
4 
2 
2 

2 
0 
1 
1 
1 

0 
0 
3 
1 
1 

1 
5 
1 
1 
1 

2 
5 
3 
1 
3 

5 
9 
2 
3 
4 

16 
17 
l G  
4 

13 

22 
27 
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TABLE 13f.-Average percentage frequen of free-air winds from different 
directions at Royal Tenter, Ind. 
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TABLE 14b.-Average percentage fre ueny of clockwise (cw.) and coun- 
terclockwise (ccw.) turning of win% from suflace direction at Drexel. 
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100 
..... 

I O  .......... 

19 100 0 

1: 19 1.q .......... .... : .......... 
0 100 

.... .. ._______ 
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:cw. 

0 
0 
0 
0 
6 
0 

21 
29 
0 

50 
0 

loo 
50 

19 

TABLE 15b.-Average percentage jre uency of clockwise (cw .) and counter- 
clockwise (ccw.) turning of w inds jom sudace direction at three southern 
stations-Broken Arrow, Groesbeck, and Leesburg. 

Summer. 

CTV. ccw. 
-____ 
................. ................. ................. 

100 0 

100 0 
50 0 

100 0 
0 50 

0 100 
0 100 

0 100 

40 27 

............ ............ 

............ 

............ ............ 

TABLE 15a.-Average percentage jrequency of clockwise (cw.) and counter- 
clockwise (ccw.) turnzng of wznds f rom surface direction at three northern 
stations-Drexel, Ellendale, and Royal Center. 

Summer. 

Altitude above m. 8.1. (meters). 

35 
12 
35 
42 
47 
72 
59 
45 
54 
48 
40 
38 
43 
28 
22 
21 

13 
28 
I8 
7 

23 
3 
2 
3 
3 
5 
5 

14 
7 

10 
16 
29 

50 
4 

40 
43 
72 

70 
65 
32 
10 
40 

0 
0 

100 10 

0 0  
0 

21 
0 
0 
0 

8 3 8  
10 
14 
10 
44 
7 

100 
62 

45 0 

..................... 
ESE .................. 
SE ................... 
SSE .................. s ..................... ssw ................. 
SW ................... 
WSW ................ -~~ 

36 14 
57 11 
48 15 
19 2 
20 3 
12 2 
9 23 

20 18 

15 
10 
17 
50 
0 
0 
0 
0 
6 
4 
6 

17 
5 
4 

12 
0 

36 
40 
66 
25 

100 
100 
100 
100 
81 
59 
70 
58 
47 
04 
22 
12 

25 
0 

75 
78 

100 
100 
100 
96 

100 
92 
78 
71 
26 
1 
6 

2 0 4  
75 
67 
0 

17 
0 
0 
0 
0 
0 
0 

11 
5 

24 
47 
45 

58 
34 
42 
63 
64 
80 
95 
93 
72 

76 
70 
09 
43 
32 
20 

16 
29 
15 
5 

11 
13 
0 
0 
0 

8 3 0  
3 
4 
1 

14 
15 
15 

N ..................... 
NNE ................. 
N E  ................... 
ENE ................. 
E.. ................... 
ERE .................. 
SE ................... 
SSE .................. s. .................... 
SSW..  ............... 
SW ................... 
WSW ................ w .................... 
WNW ................ 
NW. ................. 
NNW ................ 

Menns .......... 20 

100 
100 
100 
94 
82 

60 
59 
64 
23 
7 

........... 
0 
0 
0 
0 
0 

8 4 4  
25 
18 
14 
44 
01 

0 

0 
0 
0 
0 

17 
23 
54 
87 

n ............ 100 o 
100 0 
100 0 
100 0 
100 0 
100 0 

0 100 
0 100 

50 50 

74 
37 
44 
58 
0 
3 
4 
1 
1 

10 

25 
25 
51 
66 

20 

-- 
6 

62 
25 

100 

100 
100 
93 

100 
70 

9 8 2  
6 2 6  

50 
12 
44 
11 

64 

...... 

--___- 
N ..................... 
"E.. ............... 
N E  ................... 
ENE ................. 
E.. ................... 
ESE .................. 
SE ................... 
SSE. ................. 

10 
24 
12 
12 
10 
2 

8 
3 

17 
28 
12 
15 
30 
21 

10 
39 
22 
61 
63 
80 

3 8 5  
93 
82 

6 6 4  
62 
53 
44 
53 
28 
10 

36 
30 
37 
47 
5 l  

65 
68 
60 
62 
54 
59 
55 
41 
29 
22 

16 
22 
16 
6 

14 
6 8 s  

6 
2 
3 
3 
5 
5 
9 

10 
11 
23 

25 
20 
29 
65 
71 
92 
95 
95 
87 
86 

75 
57 
32 
12 
11 

68 
66 
55 
21 
16 
5 
1 
2 
6 
3 

8 0 3  
11 
17 
37 
51 
53 

Altitude abovo m. s. 1. (meters). 

500 1,000 

-- T 
2,000 3,000 3,000 I 4,000 Surfaco diroction.1 6urfaco diroction.1 600 

- 
:ow. 
- 

1 
6 
8 
0 
4 
0 
0 
0 
1 

20 
1 

12 
2 
5 
0 
0 

2 
- 

- 
Jew. 
-. 

50 
51 
35 
14 
26 
4 
5 
3 

13 
5 
7 

29 
17 
33 
34 
53 

22 
- 

- 
37 
70 
42 
0 

17 
0 
0 
0 
1 
0 
0 
6 
5 

24 
35 
52 

18 
- 

- 
48 
53 
36 
16 
19 
7 
3 
4 
h 
3 
2 

13 
11 
24 
30 
43 

18 
- 

-. 
:cw. - 

88 
100 
36 
0 
0 

0 
0 

11 
6 

11 
25 
28 
25 
64 
60 

24 

..... 

- 

- 
:cw. 
- 

0 
0 
7 
0 

11 
3 

14 
8 

22 
6 

39 
26 
16 
0 

100 
.O 

14 
- 

- 
cw. 
- 

12 
2 

14 
18 
22 
11 
22 
16 
18 
12 
16 
15 
7 

11 
6 
7 

12 
- 

- 
ow. 
- 

23 
12 
42 
69 
48 
89 
86 
90 
74 
73 
70 
53 
55 
37 
28 
13 

53 
- 
- 

19 
26 
50 
83 
78 

100 
100 
100 
95 
90 
95 
83 
80 
43 
18 
12 

63 
- 

- 
CW. 
- 

0 
0 
1A 

100 
100 

84 
92 
78 
05 
67 
.50 
39 
56 
9 
5 

47 

.... 

- 

- 
0 .... .... ..... 

in0 
100 
100 
100 
94 

100 
88 
88 
57 
15 
18 
0 

58 
- 
- 

7 
11 
18 

100 
07 
100 
91 
98 
89 

81 
57 
28 
9 
10 

60 

s 

- 

- 
cw. 
__ 

28 
65 
26 
34 
48 
68 
86 
48 
55 
25 
18 
38 
8 

83 
0 

22 

40 
- 

- 
cw. 
- 
... 1 .... .... 

50 
33 
83 

100 
79 
70 
28 
25 
33 
25 
0 
0 
0 

49 
- 

- 
0 

16 
0 
0 

100 
100 
100 
98 
87 

100 
100 
50 
63 
8 

13 

03 

.... 

- 

- 
2 

24 
39 
16 
60 
89 
94 
95 
89 
71 
80 
72 
50 
42 
19 
11 

62 - 

CW. 
- 

23 
18 
68 
12 
67 
67 
92 
94 
88 
76 
68 
48 
35 
37 
15 
2 

ccw. 
- 
69 
59 
21 
88 
0 
0 
0 
2 

N ..................... 
"E.. ............... 
NE ................... 
ENE ................. 
E ..................... 
ESE .................. 
BE.. ................. 
SSE .................. 
s ..................... 
SSW ................. sw ................... ws w ................ w .................... 
WNW ................ 
N W  .................. 
"W ................ 

Menns. ......... 

N ..................... 17 0 
8 "E 

NE .................. 1 !; I 6 
E N E  ................. 34 0 

................. 

9 

............. 
40 1 10 49 1 29 45 I 17 bIeans .......... 

Winter. Winter. 
-- - 

2 
2 
3 
0 
4 
0 
0 
0 
0 
1 
0 
0 
1 

10 
0 

- 1  0 

1 
- 

- 
3 
5 
3 
2 
3 
2 
1 
1 
1 
1 
1 
2 
1 
6 
2 

'0 

2 
- 

- 
26 
40 
52 
25 
62 
24 
a4 
95 
36 
35 
52 
32 
14 
38 
8 

11 

- 
14 
15 
21 
50 
0 
0 
0 
0 
0 
3 
9 

28 
8 
5 

27 
20 

10 
- 

75 ..... ..... .._.. 
0 
0 
0 
0 
0 
0 
0 
0 

36 
48 
62 
93 

28 
- 

I 
11 76 

4:j 33 33 
100 E1 $ 1  's"7 ............ 

0 ............ 

N ..................... 
NNE ................ 
N E  ................... 
ENE ................. 
E ..................... 
ESE .................. 
SE.. ................. 
SSE .................. 

.... -1.. ....I.. .... 
0 100 0 

s ..................... ssw ................. 
s w ................... 
WSW ................ w .................... 
WNW ................ 
N W  .................. 
NNW ................ 

23 I 71 I 29 56 I 8 Moans.. ........ 1 3 7 1  7 1  58 56 I 23 59 1 22 

Annunl. Annual. 
- 

31 
35 
48 
50 
59 
76 
81 
73 
64 
41 
48 
44 
38 
55 
25 
18 

49 
- 

- 
26 
27 
41 
63 
61 
88 
88 
88 
81 
82 
75 
72 
63 
47 
24 
24 

58 
- 

__ 
11 
14 
12 
7 
7 
5 
7 
5 
4 
0 

14 
12 
6 

13 
12 
15 

-_ 
61 
25 
36 
18 
4 
8 
2 
2 
3 
5 

14 
21 
21 
23 
30 
61 

19 
_. 

- 
18 
31 
50 
0 

0 
0 
0 
0 

12 
7 

25 
50 
88 
50 
89 

20 

..... 

- 

__ 
N ..................... 
"E.. ............... 
NE.. ................. 
ENE ................. 
E.. ................... 
ESE .................. 
SE ................... 
SSE ................ :. 
s .  .................... ssw ................. sw ................... 
WSW ................ w .................... 
WNW ................ 
NW .................. 
NN W ................ 

76 
89 
57 
0 

17 
0 
0 
0 
5 
3 
4 
9 

19 
40 
70 
8n 

26 
- 

11 
7 

10 
10 
22 
21 
26 
25 
24 
19 
20 
14 
14 
7 
6 
6 

20 
27 
32 
35 
46 
42 
47 
46 
27 
20 
34 
21 
17 
33 
8 
9 

s ..................... 
SSW..  ............... sw ................... wsw ................ w .................... 
WNW ................ 
NW.. ................ 
NNW ................ 

Moans .......... I 15 48 1 D 56 I 25 Means.. ........ 
- __- - 

1 Average surface altitude, 150 m. above m. s. 1. 1 Averago surfaco alt,itndo, 350 m. abovo In. s. I. 
3 Loss than 0.5 per cent. 
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. 14 
21 
16 
24 
29 
34 
35 
17 
19 
12 
12 
18 

22 
4 

13 

TABLE 15c.-Average percentage Jrequency o j  clockwise (cw.) and coun- 
terclockwise (ccw.) turning of winds jrom surface direction a t  all six 
stations. 

10 
7 
7 
0 
9 
6 
8 
1 
2 
1 

12 
15 

4 4  
2 

12 
0 

TABLE 15c.-Average percentage frequency of clockwise (cw.) and coun- 
terclockwise (ccw.) turning of winds from surface direction at all six 
stations-Con tinued. 

Winter-Continued. 

6 
17 
12 
4 

17 
3 
8 
5 

12 
6 

22 
20 
11 
5 

37 
17 

Summer. 

18 
27 
23 
62 
46 
81 
85 
82 
70 
53 
46 
47 
37 
68 
21 
8 

Altitudc above m. s. 1. (mcters). 

69 
59 
21 
58 
0 
0 
0 
4 
5 

13 
16 
17 
41 
28 
68 
66 

Altitudc above m. s. 1. (mcters). 

0 
0 

14 
100 
loo 
89 
71 
89 
49 
67 
33 
29 
56 
9 
3 

..... 

33 
31 
42 
28 
18 
22 

3 
2 
3 
8 
3 
7 

5 6  
9 3  

0 
2 

16 
5 

10 
21 
18 

94 
86 

6 9 0  
74 
69 
54 
21 
9 

97 
93 
96 

60 
45 
8 

10 

0 
0 
0 

8 4 8  
11 
24 
50 
66 

- 

N ..................... 
NNE ................. 
N E  ................... 
ENE.  ................ 
E ..................... 
ESE.. ................ 
S E  ................... 
SSE .................. 
S ..................... ssw ................. sw ................... wsw ................ 
W .................... 
WNW.. .............. 
NW .................. 
NNW ................ 

16 
17 
21 
23 
34 
32 
36 
36 
26 
19 
27 
18 
15 
20 
7 
8 

55 
39 
36 
17 
12 
8 
2 
3 

4 

17 
16 
24 
30 
52 

14 
22 
34 
46 
66 
90 
94 
95 

4 8 8  
78 

8 8 0  
74 
54 
37 
16 
11 

6 
32 
22 

67 
100 
96 
96 
05 
65 
82 
59 
54 
23 
27 
11 

ion 

77 
67 
54 

17 
0 
0 
0 
3 
8 
6 

16 
31 
65 
63 
84 

o 

21 
0 

50 
78 

100 
100 
100 

1 8 8  
50 
75 
0 

17 
0 
0 
0 

15 
22 
18 
23 
7 
8 
0 

,o  

15 
34 
25 
71 
78 

loo 
100 
100 

1,000 I 2,000 Surfacc dirccti0n.l Surfacc dircction. 500 

cw. ccw. 
___ __ 

500 3,000 
__ 
:C\V. 

- 
0 
0 
0 
0 

27 
61 
81 
72 

28 

:cw. ow. 
-- -I- - 

ICW. 
- 

38 
30 
28 
10 
13 
2 
7 
6 

14 
7 

22 
18 
28 
17 
51 
66 

20 
_. 

- 
57 
47 
71 
8 

17 
0 
0 
0 

:cw. cw. 
-- --- 

:cw. cw. 
-- -I- - 

:cw. 
__ 

1 
0 
2 

14 
11 
19 
40 
57 

20 
- 

- 
CW. 
- 

31 
33 
30 
39 
47 
70 
72 
46 
54 
37 
29 
38 
29 
56 
16 
22 

40 
- 

- 
cw. 
- 

23 
18 
63 
25 
58 
75 
95 
88 
81 
52 
51 
41 
33 
28 
12 
1 

49 
- 

__ 
C W .  

- 
76 
71 
73 
64 
58 
54 
27 
16 

57 
- 

- 
CW. 

- 
97 

100 
95 
91 
68 
11 
9 

25 

65 
- 

:cw. cw. ccw. 
-__ 

cw. I CCW. 

-4- 
N .................... 
NNE ................ 
N E  .................. 
E N E  ................ 
E.. .................. . ESE ................. 
SE. ................. 
SSE ................. 
5 .................... ssw ................ sw .................. wsw ............... w ................... 
WNW ............... 
N W  ................. 
NNW ............... 

Means.. ....... 

88 
100 
36 
0 
0 

0 
0 
6 

17 
11 
50 
46 
25 
64 
73 

25 

..... 

- 

s .................... ssw ................ sw .................. 
WSW ............... w ................... 
WNW ............... 
N W  ................. 
NNW ............... 

Mcans ......... 9 I 61 60 I 23 

Annual. 
- 

13 
23 
14 
9 

12 
5 
5 
5 
3 
5 

11 
16 
10 
12 
20 
22 

10 
- 

- 
18 
33 
31 
62 
62 
84 
86 
90 
82 
73 
69 
62 
53 
50 
26 
17 

57 
- 

- 
7 

10 
7 
5 
5 
4 
4 
3 
2 
4 
7 
7 
4 
9 
7 
8 

5 
- 

- 
34 
33 
42 
49 
55 
72 
73 
70 
62 
52 
51 
51 
46 
48 
27 
20 

49 

- 
71 
52 
50 
36 
10 
4 
2 
2 
3 
6 
6 
8 

21 
31 
51 
60 

22 
- 

17 I 6 12 I 49 24 I 43 

Winter. 

88 
67 

0 
33 .... 

N ..................... 
NNE ................. 
N E  ................... 
E N E  ................. 
E ..................... 
ESE ................. 
S E  ................... 
SSE.. ................ 

8 
10 6 

20 
2 
0 
0 
0 

33 
13 
28 
15 
48 
23 
62 
59 

47 
37 
54 
48 
78 
88 
97 
97 

..... 
0 
0 
0 
0 

18 1 59 62 I 27 1 Avera e surface altitude, 250 m. above m. 8. I. 
8 Less dan 0.5 per cent. 

Means .......... 
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3,000 4,000 
__-__- 

0 

100 100 
100 
83 100 

67 100 

33 

54 100 

0 ........ 

....................... 

....................... 

....................... 

TABLE 16a.-Average percentage fre uency o j a  west component in winds 
at vartous levels ut %Token Arrow, Okla. 

5,000 

................ 
........ ................ ........ 
........ 

................ 
........ ........ 

I I- 
100 
100 
91 
100 
96 

Spring.. _. . ~. . 
N .......... Autumn ...... 

Winter.. ...... 
...... 

A M d d  ....... 

........ 
100 
100 

100 
........ 

Spring.. ...... 
Summer.. .... 

NNE ...... Autumn.. .... 
Winter.. ...... 
Annual. ...... 

NE.. ...... 

ENE ...... 

E .......... 

ESE ....... 

Spring. ....... 
Summer.. .... 
Autumn.. .... 
Wintcr.. ...... 
Annual. ...... 
Spring. ....... 
Summer.. .... 
Wintcr.. 
Autumn.. .... 
Annual.. .... .I.' 
Spring.. 
Summer.. 
Autumn. ..... 
Winter.. ........ 
Annual.. ..... 
Spring.. ...... 
Summer ...... 
Winter.. 
Autumn.. .... 
Annual. ...... 

I 
1 
I 

...... 

...... .... 

...... 
k u m m e r  Spring.. ... ...... ...I 

SE.. ...... Autumn.. .... 
Winter.. ...... 

0 
86 
0 

55 

100 
n 

1 [Annual.. . ....I 

........ ........ ........ ............... ........ 

........ ........ ............... 

100 
100 

100 

33 
67 
100 

62 

Spring. ....... 
Summcr.. .... 

S .......... Autumn. ..... 
Winter.. ...... 
Annual. ...... 

....................... 
100 ........ ................ ....................... ....................... 
100 ........ 

100 ........ 
100 100 

, 100 100 

................ 

....................... 

... 
SSW.. .... 

ESE ....... 

SE ........ 

Spring.. ...... 
SW.. ...... Autumn.. .... 

Winter.. ...... 

pring.. ...... 
nmmer.. .... 

Autumn. ..... 
Winter.. ...... 1 Annual.. ..... 
Spring.. ...... 
Summer.. .... 
Autumn ...... 
Winter.. ...... I Annual. ...... 

78 
100 
100 
100 
89 

Spring. ....... 
Summcr ...... 

WN W.. ... Autumn. ..... 
Winter.. ...... 
Annual. ...... 

........ ........ ........ 
100 
100 

Spring.. ...... 
Summer.. 

NW ....... Autumn ...... 
Winter.. ...... 
Annual.. ..... 

SSE ....... 
Spring. ....... 
Summer.. .... 
Autumn.. .... 
Winter.. ...... I Annual.. ..... 

100 
67 
100 
100 
92 

233 
- 

50 
50 
50 
50 
50 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

0 

0 
0 
0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

50 
50 
50 
50 
50 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
1W 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 

100 
100 
100 

100 
100 
100 
100 
100 

45 
51 
46 

49 

...... 

...... 

...... 

58 

loo ........ 
100 ........ 
100 100 

100 100 
................ 

Alt'tude above m. 6.1. (meters). 

100 
85 
89 
100 
91 

100 
89 
95 
100 
96 

100 

500 

100 
67 
100 

80 
........ 
........ ........ 

100 

100 

100 

........ 

36 
50 
42 
41 
41 

8 
0 
0 
0 
2 

0 
9 
0 
0 
3 

0 
0 
0 

0 

0 
0 
0 

0 

0 
0 
0 
0 
0 

0 
12 
0 
0 
3 

26 
5 
20 
57 
24 

61 
67 
58 
62 
61 

92 
100 
100 
100 
99 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 

100 
100 
100 

100 
100 
100 
100 
100 

54 
56 
51 
64 
55 

...... 

...... 

...... 

100 
91 
85 
100 
92 

100 
85 

26 
2: 
2i 
3E 
31 

27 
C 
C 
E 
g 

C 
1c 
C 
C 
3 

C 

c 
C 

. c  
C 

0 

0 
50 
0 
0 

25 

15 
62 
38 
0 
31 

63 
33 
48 
R2 
55 

83 
79 
69 
90 
78 

92 
100 
100 
100 
9Y 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 

100 
100 
100 

100 
100 
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TABLE 16d.-Average percentage frequency of a west component in winds 
at various levels at Groesbeck, Tex. 
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at various levels at Ellendale, N .  DaE. 

I I Altitude above m. s. 1. (meters). 

hT .......... 

NNE ...... 

N E  ........ 

ENE ...... 

E .......... 

Altitude above m. s. 1. (meters). 

Spring. ....... 
Summer ...... 
Antumn ...... 
Winter .___. __. 
Annual.. ..... 
Spring. ....... 
Summer.. .... 
Wintor.. 
Autumn.. .... 
Annual. ...... 
Spring. ....... 
Summer.. 
Autumn.. .... 
Winter.. ...... 
-4 nnual ....... 
Spring. ....... 
Summer ...... 
Winter.. 
Autrimn ...... 
Annual.. ..... 
Spring.. ...... 
Summer.. .... 
Winter.. 
Autumn.. .... I Annual. ...... 

(Snrina. ....... 

I 
I 
I 
I 

...... 

.... 

...... 

...... 

Surface 1 season. 1- 
direction. 

141 

100 ...... 

25 

direction. - 
Surface I I 444 

........I. ....... 

........I........ 
0 0  0 ...................... 

0 1  

- 
5,000 

0 

100 

100 

.............. 8 ........ ................ 

...................... ...................... ................ 

...................... ................ 

SE.. ...... 

SSE ....... 

...... 
Spring.. ...... 
Summer ...... 
Autumn.. .... 
Winter ........ 
Annual.. ..... 
Spring. ....... 
Summer ...... 
Winter.. 
Autumn ...... 
Annual.. ..... 

Sumrncr.. 

I 
I ...... 

Spring.. ...... I .... 

60 
100 
62 

80 
62 
90 

100 
79 

93 
83 
95 

100 
94 

100 
78 
94 
100 
94 

...................... 
100 ........ 
100 ........ 
100 ........ 

0 ........ 
100 ........ 
80 ........ 
100 ........ I 
100 ........ 
100 100 
100 ........ 
100 100 

100 ........ 
100 ........ 
100 100 
100 loo 

................ 

................ 

................ 

loo 
I00 
100 
100 
100 
100 
100 
100 

100 

................ ................ ................ 
100 100 
100 100 

100 ........ ................ ................ ...................... 
100 ........ 

...................... ...................... 
100 
100 

100 ........ 
100 ........ 

WNW.. ... 

NW.. ..... 

NNW..  ... 

Means.. ... 

Spring.. ...... 
Summer ...... 
Autumn.. .... 
Winter.. ...... 
.4nnual. ...... 
Spring. ....... 
Suxnmcr.. 

Winter.. 
Autumn.. .... 
Annual.. ..... 
Sprlog.. ...... 
Autumn ...... 
Winter ........ 
Annual. ...... 
Spring.. ...... 
Sumrncr.. 

Winter.. 
Autunin.. .... 
Aniiuul. ...... 

.... 

I 
...... 

Summer.. .... j 

.... 
...... 

100 
100 

............... ............... ............... ........ ........ 

............... 
. 100 
100 
100 

............... ........ ........ ........ 

__ 
500 

___ 
1,000 500 

I --I- .w 
50 
50 %w 
50 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

50 
50 
50 
50 
50 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

53 
48 
56 
70 
56 

48 
46 
41 
46 
45 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

52 
51 
57 
59 
54 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 
100 
100 
100 
100 
100 

100 
1oC 
100 
100 
1OC 

1M: 
1oC 
lo( 
inr 
lo( 

1oC 
1oc 
lo( 
lo( 
lo( 

lo( 
1M 
1oC 
lo( 
1oC 

52 
4t 
5t 
71 
5f 

29 
37 
20 
29 
28 

0 
11 
5 

19 
8 

12 
0 
0 
0 
2 

0 
0 
0 
0 
0 

0 
0 
17 
0 
4 

12 
0 
0 
20 

6 

10 
0 
27 
20 
11 

21 
29 
47 
86 
38 

65 
64 
79 
86 
71 

1 0  
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
67 
100 
100 
96 

100 
100 
100 
100 
104 

100 
100 
100 
100 
100 

100 
100 
97 
95 
98 

78 
89 
72 
86 
82 

54 
51 
58 
73 
59 

45 
65 
GO 
53 
55 

20 
33 
10 
86 
33 

20 
0 
0 
0 
4 

0 
25 
0 
0 
5 

0 
0 

33 
0 

11  

40 
11 
43 
100 
42 

30 
29 
70 
100 
49 

38 
75 
92 
100 
72 

08 
81 
96 
94 
82 

109 
100 
9-4 

100 
98 

100 
100 
100 
100 
100 
100 
07 
92 

100 
92 

100 
100 
100 
1W 
1W 

1M: 
1oC 
9f 
101 
9f 

1M 
9d 
9f 
94 
9f 

6l 
lo( 
X( 
Xf 
8: 

6: 
71 
74 
Si 
74 

67 
80 
83 
100 
79 

33 
40 
25 
100 
$2 

100 
0 

50 
0 

33 

0 

50 

14 

100 
100 
60 
0 
67 

100 
33 
75 
100 
73 

80 
50 
83 

100 
76 

57 
88 
100 
100 
85 

72 
77 
100 
100 
83 

100 
1W 
100 
100 
100 

100 
100 
100 
100 
100 

100 
A7 

I00 
100 
95 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

75 
100 
89 
92 
88 

78 
83 
88 
97 
92 

...... 

...... 

67 
100 
100 
100 
90 

67 
100 
50 

67 

100 
0 

...... 

0 
100 

50 

50 
50 
50 

0 
0 
0 

0 

0 

0 
0 
0 

0 

50 

0 

n 

... 
n 
n 

n 

0 

0 

0 
0 
0 

0 
0 

0 
0 

0 
0 
0 
0 
0 

0 
0 
(1 
0 
0 

50 
50 
50 
50 
50 

100 
100 
1 0  
100 
100 

100 
100 
100 
lo0 
100 

100 

100 

100 

n 

in0 

in0 

i n 0  

60 
25 
33 
30 
39 

14 
0 
4 
11 
9 

0 
0 
0 
11 
4 

0 

0 
0 
0 

0 
0 
0 
(1 
0 

0 
9 
0 
0 
2 

0 
0 
12 
25 
B 
32 
16 
3F 
7: 
33 

65 
5c 
6i 
74 
6: 

9( 
9; 
lo( 
9i 
9i 

lo( 
lo( 
lo( 
lo( 
lo( 

lo( 
lo( 
10( 
lo( 
1M 

lo( 

1M 
lo( 
1M 

1M 
1M 
1M 
104 
1M 

1M 

1M 
101 

1M 
101 
8< 
8. 
9 

rt 
6 
4. 
0' 
5, 

..... 

...... 

..... 
in1 

67 
33 
29 
41 
40 

14 
0 
0 
12 
10 

0 
0 
0 
0 

0 

0 
0 
0 

0 
0 

0 
0 

9 
10 
14 
14 
11 

18 
0 

35 
71 
31 

61 
25 
68 
100 
57 

77 
73 
78 
96 
81 

92 
92 
100 
96 
95 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

n 

...... 

n 

100 

80 
79 
81 

55 
0 
25 
33 
36 

50 
0 
0 

100 
22 

40 

0 

25 

100 
0 

33 

50 

29 
0 

25 
50 
30 

44 
0 
61 
83 
54 

85 

m 
77 
8: 
67 
8C 
94 
@ 

8C 
9c 

lo( 
lo( 
9: 

lo( 
lo( 
I N  
lo( 
10( 

10( 
lo( 
lo( 

in( 

..... 

..... 

..... 

..... 

40 

ino 

...... 

...................... 
i i  1 i i  I---.im 

100 
....... 

50 

....... 100 1 100 1. 100 .............. I ........ ; 1.. ...it& ....... 

....... 

....... Spring. ....... 
Snmmcr ...... 

NE.. ...... Autumn.. .... 
Winter.. ...... ....... ...... 

50 

0 

100 

33 

100 
0 

33 

...... 

...... 

...... 

....... 

. 7.. ... ....... 
50 
100 
75 

100 
67 
100 

....... 
an 
100 
100 
100 

100 

87 
89 

100 
83 
86 

100 
IW 
100 
100 
100 

...... 

....... 
100 
1 0  
1M) 
100 

100 

100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 

100 
100 
100 

50 
100 
100 
100 
88 

77 
94 

....... 
ion 

in0 

t i t i  
yn 
94 

....... 

....... Spring.. ...... 
Suninier ...... 

E N  E.. .... AutunlU ...... 
Winter ........ 
Annual.. ..... 

...... ........I........ 

.............. 
0 I ,  ....... .I:: : : : : : : .... 

....... ....... ....... 
Spring.. ...... 

E... ....... .... 
ivinter.. ...... 
Annual. ...... 
Spring. ....... 
Summer. ..... 
Winter ........ 
Annual. ...... 
Spring. 
Summer.. .... 
Winter.. 

SE.. ...... Autumn.. .... 
Annual. ...... 

.... 

...... .... E5E 

....... 

...... 

....... 

....... 

....... ....... 

....... ....... 
100 
100 
100 

100 

100 

....... 

....... ....... 

....... 
I on 
100 

100 

100 
100 
100 

100 

100 

....... 

....... 

0 I ........ I ........ 
0 ................ 

33 ................ 
!i; 1 2 I:::::::: Summer.. ... .I 

ESE ....... Autumn ...... 
Winter.. ...... 

GO I ........ I ........ 

... 
SSE ....... Autumn.. 

Winter.. 
Aiinual 

Spring. ....... 
Summer.. .... 

S. ......... Autumti.. .... 
Will ter.. ...... 
Annual. ...... 

S .......... Antiimn.. .... 
Winter.. ...... 
Annual.. ..... 

Spring.. ...... 
Summor ...... 

SSW.. .... Autumn.. .... 
Winter.. ...... 
Annual. ...... 
Sprlng.. ...... 
Suinmor ...... 
Winter.. ...... 
Aiinunl.. ..... 
Spring. 
Summor.. 

wsw ..... Autumn ...... 
Winter.. ...... 
Annual. ...... 

...... ...... s w.. Au turnn 

....... 
.... 

Spring. ....... 
Bummer.. .... 

SSW ...... Autumn ...... 
Winter.. ...... 
Annual. ...... 

....... 
100 
100 

Spring. ....... 
Summer. ..... 

S W.. ...... Auti imii .  ..... 
Winter.. ...... 
Annual.. ..... 

....... 

....... 
100 
100 

....... 

....... 
100 
100 
1 0  

pring ........ 
W6W ..... ..... .... 

........ 
..... 

r i u g . .  Summer. . ............ .....I 
W ......... Autumn ...... 100 

Winter.. ...... 1CK 
Annual ....... 100 

Spring.. ......I 
Summer.. .... , 

W ......... Autumn. ..... 
Winter.. ...... 
Annual.. ..... 

....... 
100 

100 

100 
1 0  
100 

100 

1M) 
100 

100 
100 

50 
100 

75 

71 
100 
87 

100 
91 

....... 

....... 

....... 

........ 
ion 

.- 

..... 
100 
1oC 
1W 
1OC 
1oC 
101 
1oC 
1oc 

10( 

lo( 
lo( 
lo( 

lo( 
101 

Rt  
Ut 
9: 

6: 
Gi 
6! 
7( 
6: 

...... 

...... 
lo( 
lo( 
1M: 

1M 
1M 
101 
101 
1M 

101 

101 
lo( 
lo( 

1M 
1M 
101 
91 
9 

7' 
7 
7. 
8' 
7, 

..... 

100 

100 
100 
100 

100 

100 
100 
100 

100 
100 
100 
80 
94 

92 
77 
81 
92 
MI 

..... 

..... 

- 

Spring ........ 1OC 
Summor ...... 1oC 

WNW.. ... Autumn.. .... lo( 
Winter ........ 1oC 
Annual.. ..... lo( 

Spring.. ...... 
Summer.. 

NW ....... Autumn ...... 
Winter ........ 
Annual.. ..... 

100 ........ 
100 ........ Spring ........ 

Summer. ..... 101 

Winter ........ 
Annual. ...... IO( 

....... 1 :: ...... 
100 ...... 
100 I ........ 
67 ........ 
95 100 
87 88 

I:: j 
Winter ........ (i( 

..... 51 



N .......... 
Spring.. ...... 50 
Summer.. .... 50 
Autumn ...... 50 
Wintor ........ 50 
Annual. ...... 50 

N. ......... 
Spring. ....... 
Summer ...... 
h i t u m n  ...... 
Winter.. ...... ! Annual. ...... 

100 

100 

.............. .............. .............. .............. .............. 

, 

.............. .............. ........ 

.............. ........ 

...... 

...... 
100 
100 
1 0  ~ 

...... 

...... 
0 

0 

50 
0 
0 
0 

17 

0 

0 

0 
50 

25 

I00 
100 

101) 

100 

100 
100 

100 

100 

100 

100 
100 
100 
100 
100 

100 

100 
100 
100 

100 

100 
100 

100 
100 
100 
100 

100 

100 
100 
100 

100 
100 

100 

100 

07 
100 

90 
63 
(i3 
95 
82 

...... 

...... 
n ...... 

...... 

...... 

...... 

...... 

....... ....... 

....... 
in0 

....... 

....... 

....... 

mo 

...... 

...... 
in0 

...... 

86 

NNE ...... 
Spring.. ...... 0 
Summer.. ............ 
Autumn ...... 0 
Winter. ....... 
Annual. ...... 

NNE ...... 
Spnng ........ 
Summer. ..... 
Autumn Winter.. ...... ...... 
hnIlual. ...... I ...... I 

...... ' 

0 

0 

100 

100 

100 

100 

100 
100 

100 

100 

100 

100 

........ .............. .............. .............. .............. 
.............. ........ .............. .............. .............. 
.............. ........ .............. .............. ........ 
.............. .............. .............. .............. .............. 
.............. .............. ........ .............. ........ 

100 
.............. ............. .............. 

loo 

.............. .............. .............. ........ ........ 
100 .............. .............. .............. 
100 

.............. .............. ........ ............... ........ 
............... .............. 

N E  ........ 

ENI? ...... 

E. ......... 

Spring.. ...... 
Summer. ..... 
Autumn ...... 
Winter. ._ . . , . . 
Annual.. ..... 
Spring. ....... 
Summer.. .... 
Winter.. 
Autumn ...... 
Annual.. ..... 
Spring. ....... 
Summer.. 

Wintw.. 
Autumn.. .... 
Annual. ...... 

I 
I 
1 

....... 

.... 
...... 

.............. .............. .............. 

.............. .............. 

0 

0 

100 

100 

100 

1 0  
100 

100 

.............. 
........ .............. .............. .............. ........ 

.............. .............. .............. .............. .............. 

.............. .............. ........ 

.............. ........ 
........ ............... ............... ........ ........ 

100 

ESE ....... 

SE.. 

Spring. ....... 
Summer.. .... 
Autumn ...... 
%'itit or.. ...... 
A nnual ....... 
Sp1tng. ....... 
Summer.. .... 

I 
.... 

SSE ....... 
Spring. ....... 
Summer. ............ 
Autumn ...... 0 
Winter _.___, . . 0 I Annual.. ..... 0 

S .......... 
Spring.. ...... 50 
Summer ...... 50 
Autumn ...... 60 
Winter ........ MI I Annual.. ..... 50 

100 
100 
100 
100 
100 
100 
100 
100 

............... ........ ........ 
100 

........ ........ ........ ........ ........ 
ss w ...... 

Spring.. ...... 
Slimmer.. .... 
Aur iiinii ...... 
Winter.. ...... 
Annual. ...... I SS W ...... 

6W. ....... 

wsw ..... . 

W ......... 

WNW ..... 

j 

N W ....... 

NNW ..... 

Menus ..... 

Sprlng.. ...... 
Summor.. .... 
Autumn. ..... 
Winter.. ...... 
Annual.. ..... 
Spring.. ...... 
Summer.. .... 
Winter.. 
A ntumn.. .... 
Annual. ...... 
Spring.. ...... 
Summrr 
Autumn.. .... 
Winter ........ 
Annual.. ..... 
Spring.. ...... 
Summor ...... 
Wintrr. 
Autumn ...... 
Annual.. ..... 
Spring. ....... 
Summer 

Winter.. 
Autumn. ..... 
Annual. ...... 
Spring. ....... 
Winter.. 

Summer.. 
Autumn.. .... 
Annual. ...... 
Summer.. ..... 
Winter.. 
Autumn ...... 
Annual. ...... 
Spring.. ...... 
summer.. .... 
Winter.. 
>iutumn ...... 
Annual ....... 

I 
I 
I 
I 
I 
I 
i 

...... 

...... 

....... 

...... 

...... 

.... 
...... 

Sprlng. ....... 
...... 

...... 

71 

Tanm Nf.-AveragP percentnge ficquencg o (I west coiiiponent in winds 
at  vnrious levels at Roy01 (! enter, I n d .  

i I Altitude above m. s. 1. (meters). 

TABLE lGc.--Ar~erap percentngefrcquencg of a i i w t  component in winds 
at various 2ei4s  at Leesburg, Ga. 

I I Altitude above m. s. 1. (meters). 
Surface 

direction. I , 1- 
225 

- 
,OOo 
- 

0 
50 

100 

50 

50 
so 
75 

GO 

100 
100 
100 

0 
75 

0 
0 

0 
0 

31 
0 

50 
33 

...... 

...... 

...... 

...... 

n 
33 

100 
67 
71 

J 00 
100 
100 
100 
100 

100 
100 
75 
100 
94 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
Inn 
100 
100 
100 

100 
loo 
100 
100 
Ion 

100 
H6 

100 
07 

100 
100 
100 
100 
100 
100 
100 

in0 

- 
2,000 

- 
500 
- 

15 
83 
G7 
0 
47 

0 
0 
0 
4 

n 

n 
n 
n 

n 

0 

0 

0 
0 
0 
0 

0 
0 

0 

0 

0 
0 
0 

0 
12 
8 
0 
G 

44 
17 

n 

n 

n 

20 
38 
32 

02 
78 
78 
XC 
62 

1ofl 
1nc 
1% 
1W 
1M 

1M 
IN 
1oc 
J(K 
IO( 

1M 
1W 
lo( 
lo( 
1 O( 
1M 
lo( 
lo( 
lo( 
1M 
lo( 
1M 
lo( 
10( 
1M 
lo( 
Io( 
1M 
101 
lo( 
IM 
lo( 
1M 
S( 
0I 
GI 
Gt  
7: 
71 
(i> 

500 

I I- --I- --I- 
75 

50 
67 
70 

20 

0 
0 

25 
0 
0 
0 
6 

0 
0 
0 
0 
0 

0 
0 

50 
3 

0 
0 
0 

0 

20 
0 
0 

9 

26 

33 
67 
36 

04 

07 

in0 

...... 
n 

n 

n 

...... 

..... 

% 
in0 
100 
100 
100 
100 

100 

100 
100 
100 

100 
100 

100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 

100 
100 

100 

100 
100 
100 

58 
48 
31 
71 
66 

in0 

in0 

...... 

...... 

50 
100 
50 
33 
50 

100 

0 
0 
33 

33 

0 
23 
14 

0 
0 
0 
0 
0 

0 
0 
0 

100 
4 

33 
0 
0 

12 

67 
0 
0 

29 

30 

100 

60 

81 
50 
100 
89 
81 

100 

100 
100 
100 

100 
100 

100 
100 

100 
100 
100 
100 
100 

IW 
100 

100 
100 

100 
100 
1W 
100 
100 

100 

...... 

n 

..... 

...... 

...... 
ino 

ion 

inn 

inu 

in0 

in0 
...... 

100 

' 1% 

07 
1oc 
8( 

7: 
44 
33 
87 
(ii 

...... 

...... 75 
22 
67 
0 

41 

0 
0 

2" 
33 
12 

0 
0 
0 
0 

0 

0 
0 

n 

n 

a 
0 
0 
0 
0 
C 

0 
1i 
20 
11 

17 
GO 
?U 
44 
33 

7t 
2: :x 
81 
6: 

9: 
8f 
94 
lo( 
9: 

IO( 
10( 

1M 
101 

lo( 
IM. 
1M 
lo( 
IM 

1M 
101 
1M 
101 
lo( 
1 0 
10 
101 
101 
101 
1M 
101 
101 
lo1 
101 
101 
1M 
1M 
101 
101 
101 
8, 

101 
81 
h' 
fi 
7 
7 
XI 

a 

ion 

4 

75 
57 

' 67 
0 

60 

40 
20 
fiO 
50 
dl 

25 
33 
50 
0 
27 

0 

0 
0 

11 
0 
0 
0 
G 

53 
40 
50 
33 

50 
100 
100 
1no 
92 

100 
100 
67 
92 
b9 

100 
83 
100 
100 
97 

100 
100 
100 
1W 

100 
l(10 
1 (m 
1oG 
1oC 

1oC 
10c 
IN 
lo( la 
1M 
1oC 
lo( 
IN 
1oC 
1% 
1oC 
1M 
1oC 
1oC 
IM! 
1CK 
JCK 
1W 
lo( 
1M 

F( 
( 

1M 
7( 
7; 
6. 
XI 
9 I 
s( 

n 
..... 

n 

in0 

...... 1 ........ 50 
M 
50 

50 

0 

0 
0 
0 

0 

0 
0 

0 

0 
0 

6n 

n 

n 
n 

n 
n 

n 
n 
n 
n 

n 

n 
n 
n 

0 

0 
0 
0 

0 
0 
0 

0 
0 
0 
0 
0 

60 
50 
50 
50 
50 

1co 
100 
100 
loo 
loo 

100 1w 
100 
100 
100 

1 MI 
100 
100 
In0 
IW! 
io0 

IO( 

1W 
1OC 
101 
1(K 
1M 
1oc 
lo( 
lo( 
1M 
lo( 
lo( 
1M 
lo( 
JOC 
IN 
s:! 
Bfi 
0 7  

inn 

inc 
inn 

...... 
100 
100 
100 

.............. 
100 ........ 
100 100 
100 1 100 

...... ...... 
0 
0 

n 
n 

in0 
0 

17 

50 
0 

33 
17 

0 
0 
0 

0 

n 

...... 

...... 
n 

50 

25 

100 
so 
0 

57 

100 

100 
100 
100 

100 

100 
100 

100 
100 
100 
in0 
100 
100 

100 
100 
100 

100 
100 
100 
100 

100 
in0 
100 
100 
100 

100 
0 

100 
100 
04 

100 
100 

100 
I00 

100 

67 
1 MI 
88 

R9 
35 
47 
v2 
T2 

...... 

..... 

..... 

..... 

in0 

..... 

..... 

...... 

...... 

...... 
0 
0 

0 
0 

0 

0 

0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 

0 

0 

n 
n 

n 

.. 

n 

Spriug ........ 
Srrmmor.. .... 

N E  ........ Autumn.. .... 
Winter.. ...... 
Annual. ...... 
Spring.. ..... 
Summer.. .... 

ENE ...... ...... 
Win1 cr., ...... 
Annual. ...... 
Spring.. __. ._. 
Summer.. .... 

E .......... Autnmn.. .... 
Win tor.. ...... 
Annual. ...... 

Spring.. 

Winter. 

... 
SE ........ Autumn.. .... ..... I 1 LAnnunl.. 

........ 
Siirniner ...... 

SSK ....... A n l n m n  ...... 
\Vi n tor ........ ..... I 
Spring. ....... 
Summer.. .... 

S .......... Autumn ...... 
Wiuter.. ...... 
Annual ....... 

100 
100 
100 
100 
100 

100 

100 
100 

100 
100 
100 
100 
100 

1W 
1W 
IOU 
100 
100 

1oF 
IM1 
1W 
1% 
100 

100 
10@ 

1oC 
1W 

1% 

100 
1oC 
lo( 

52 
46 
2ti 
0(i 
61 

i n n  

i n o  

....... 

....... 

loo ........ 
I00 ........ 
100 ........ 
loo ........ 
100 ........ 1w ........ 
100 ........ 
100 ........ 

............... 

............... 

............... 
100 1.; ...... Spr ng.. ...... 

Summer. ..... 
WSW ..... Aolumn ...... 

Winter.. ...... 
Arrniini ....... 

............... 
loo ........ 
100 ........ 

100 ........ 

100 ........ 
100 ........ 
100 ........ 
100 ........ 

............... 

............... 

............... 

............... 

............... 

in0 ........ ............... ............... ............... 
100 ........ 

100 
100 ........ 
100 ........ 
100 ........ 

1 ........ 
in0 ........ 

....... 
IV .... 

....... 

....... 
..... 

WNW ...... 
.... 

Sprmg.. ...... 
Summor. ..... 

Annuai ....... 
Spring. 
Yummor ...... 

NNW ..... Autumn ...... 
Winter.. ...... 
Aunual. ..... 

...... .... ........ NW 

....... 

....... .... 
Means. .... ..... ........ 

...... 

100 I ........ 
............... 

loo ........ 
100 ........ 1 on ........ 

....... j ........ 

..... ..j:::::::: 100 
100 
100 ........ i.. ...... 
100 100 1 ........ 
100 100 ........ 1w ................ 

0 ................ 
100 ................ 
yo 100 ........ 

100 I ........ ............... 
100 ........ ::I :: 03 100 ........ 

95 100 ........ 
YZ I 103 ........ 

86 ' 
87 I loo 

9' 
90 1 100 

100 in0 
m ........ 

100 100 1w 1@!l 
92 100 



72 

Sufacc. 

SE 0 
SSE s 
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SUPPLEMENT NO. 20. 
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TABLE I%.-Average percentage f repcncy  of a west component in the free- 
air winds above siuface cccsterly winds ut thrce northern stations-Drexel, 
*Ellendale, and Royal Center. 
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TABLE 17b.-Average percentage frequency of a west component in the free- 
air winds above surface easterly winds at three southern stations-Broken 
Arrow, Groesbeck, and Leesburg-Continued. 
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TABLE 171>.--,4?waqc ~ e r r ~ n t r 1 ~ 9 e ~ r r ~ z t ~ ~ ~ ~ ~ j  o f a  wcst m m p o n c t i t  thr.f?rP- 
air winds above s u i f a c ~  ru+terly u inds  at t h m  socttherii stntioiis--UroIm 
Arrow, Groeshed:, nnd Lrrsburq. 
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1 Average surface altitudo, 250 m. above m. s. 1. . 2 Loss than 0.5 per cent. 
NnTE.-In Tahles 17a to 17c winds recorded oxactly “north” or “south” have becn 

conaidcred as having had a westerly component in 50 par cent of the cases. 
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TABLE 28a.-Awmge percentage f r e q u h c y  of a north component in  winds 
at iirrriozis lmels at Broken Arrow, Okla. 
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TABLE lSe.-Awerage percentagefreqihency o a north conaponent in wiqtds 
at various levels at Lees d urg, Ga. 
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Summer.. .... 100 
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TABLE 18f.-Average percentage frequmy of a north component in winds 
at various levels at Royal Center, Ind. 

N N E  ...... 

Altitude above m. s. 1. (meters). 

Spring. ....... 100 
summer. ............. 
Autumn ...... 100 
Winter ........ 100 i Aunual ....... 100 

...... 

100 

100 
100 
100 

100 
100 

100 
100 

33 
100 

50 
50 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 

12 
6 

20 
0 

10 
50 
11 

14 
12 
6 
0 
Y 

25 
25 
40 
40 
34 

GO 
20 
Go 
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71 
09 
62 
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100 
100 
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Summer.. .... 100 
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Winter ........ 100 i Annual.. ..... 100 
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............... ........ 
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Spring. ....... 
Summer. ..... 
Autumn.. .... 
Winter.. ...... I Annual. ...... 

0 
20 

100 
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67 

57 
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loo 
MI 
100 
100 
100 

0 
80 
100 

........ ........ 

........ ........ ........ ............... ........ 

........ ........ ........ ............... ........ 

........ ........ ........ ........ ........ 

........ 

SW. ....... 

JVSW ..... 

Spring.. ...... 
Summer.. .... 
Wiiilcr. 
Autumn.. .... 
Annual. ...... 
Spring.. ...... 
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Winter. 
Alltunin ...... I hnnrinl. ...... 

....... I 

....... 

0 
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33 

........ ........ 

........ 
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0 
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........ ........ ............... ........ ........ 
............... 

........ ............... 
............... 

........ 

........ ............... 

........ ............... 

........ 

........ ............... 
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Summer ...... 
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Summer.. .... 
Winler. 
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Annnnl ....... 
Spring.. ...... 
Summer.. .... 
Winter. 
A 11 t umn ...... 
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i ....... 

....... 
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100 

100 
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............... ........ ............... 
............... ........ 
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Spring. ....... 
Summer ............. 
Autumn ...... 100 
Winter ........ 100 
Annual ....... 100 

Spring. ....... 44 
Summer.. .... 43 

Winter 50 
A u t w l  ...... 49 I Annuel.. ..... 46 

I 
........ 

100 

100 
100 
100 

38 
20 
14 
50 
31 

........ ............... 
100 

100 

0 

0 
loo 
25 

........ 

........ 

_- 

Altitude above m. 8.1. (meters). 
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500 
- 
100 
100 
100 
100 
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100 
100 
100 

100 
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so 
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83 
67 
74 

50 
54 
50 
0 
48 

0 
0 
0 
0 
0 

0 
0 
0 

0 

0 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 

5u 
11 
13 

50 
44 
50 
43 
42 

82 
100 
1W 
1W 
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1OC 
1W 
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4t 
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87 
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I10 
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39 
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0 
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5 

0 
0 
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0 

0 
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0 
0 
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0 
0 

’ 0  

0 
1s 
0 

4 
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7 
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1W 
1oC 
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4f 
41 

- 

a 
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100 
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0 
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7 
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0 
0 
0 

U 
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4 

1C 
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I 

2( 
t 
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n 

a 

1( 
C 
1( 

4 

14 
I$ 
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31 
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35 
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5! 
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X: 
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7: 
a: 
71 
R: 

1M. 
1M 
1M 
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1% 
1M 
1M 
10C 
1% 
1 O( 
4‘ 
4> 
4 
4! 
4 
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...... 
100 
100 
100 

...... 

...... ...... 
100 
100 
100 

...... ...... 

...... 
100 
100 

...... 

...... 
100 

100 

50 
50 
100 
100 
67 

:%3 
50 

40 

0 
0 

0 

0 
0 
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...... 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
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100 
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80 
50 
50 
50 
60 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
U 
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0 
a 
0 
a 
U 
0 
U 

0 
C 
0 
C 
0 

C 
C 
C 

in0 

a 

a 
Sa 
61 
5c 
6C 
5c 
lo( 
lo( 
1M 
lo( 
lo( 
lo( 
lo( 
1IX 
lo( 
lo( 
lo( 
lo( 
10( 
1M 
1Ci 
31 
3: 
3: 
3i 
3c 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 
100 
100 

100 
100 
100 

100 

43 
33 
57 
33 
42 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

C 
C 
C 
C 
C 

( 
( 
C 
[ 
( 

( 
1 
( 

ion 

; 
( 
( 
( 
C 
( 

( 
( 

! 

51 
GI 
b’ 
0: 
6: 
101 
1M 
1M 
PI 
9! 
1M 
1M 
101 
1M 
I01 
1M 
101 
lo( 
1M 
101 
3! 
31 
31 
31 
3; 

...... 1 ........ .............. ;g I ..... ii6 , 
100 100 

... Autumn.. .... 
Winter. ....... 
Annual.. ..... 

...... ...... I-:: 

...... I::::::.. 

...... 1 ::::::.. .. ...... 
...... I ........ 

100 j ........ ...... ... ioo 
100 

...... 
100 
100 

100 
100 
100 
100 
100 

50 
60 
100 
67 
G7 

0 
28 
43 

31 
...... 

..... 
0 
0 

...... ........ ...... ’ ........ ......I ........ 

I 

............... 

......I.... .... 
Spring.. ...... 100 
Summer.. .... 1(x) 

E N E  ...... Autumn ...... 100 ( i !  Writer ......... 100 ....... I I b n n u a l  

Spring.. ...... 50 

Winter ........ 50 

..... 
E .......... Autumn ...... 

I[Auriual.. ..... 
Spriug ........ ‘ o 
Summer. ..... 0 

ESE ....... Aulumn ...... 0 ti \%‘inter ........ I 0 ..... 
I O  I [Annual.. 

Spring ........ 0 

SE.. ...... Autumn-. .... 0 
Winter.. 

...... 

....... 0 
...... ......i... 0 ....6 

0 

0 

0 

0 

0 
0 
0 

0 

0 
0 
0 

0 
0 
0 
0 
0 

25 

0 
40 
30 

0 
0 

57 
44 

100 
40 
50 
67 
55 

GO 
100 
100 
100 
82 

100 
100 

80 
91 

100 

100 
100 
1W 

32 
38 
42 
6f 
41: 

...... 

...... 

...... 

...... 

...... 

...... 

0 

0 

0 
0 

0 

0 
0 
0 

0 
0 
0 
0 
0 

25 

0 
40 
33 

...... 

...... 

...... 

..... 

I 

Surniner ...... 
SSE ....... Autumn.. .... 

Winter. ....... 
Annual. ...... 

....... Spring.. ...... 0 
Summer. ............ 

SSE ....... Autumn.. .... 
Winter.. ...... 
Annual. ...... 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

50 
50 
50 
50 
50 

100 
100 
100 
1 (x) 
100 

100 
100 

100 
100 

100 

... 

0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
0 
0 

0 
0 
0 
17 
6 

0 
0 

m 
29 
25 

50 
33 
50 
50 
38 

73 
100 
100 
100 
80 

100 
100 

100 
100 

100 

100 
100 
100 

33 
33 
50 
50 
41 

...... 

...... 

Spring. ....... 
Summer.. .... 

SS W ...... Autumn ...... ........ I 0 ........ 
50 ........ 
0 ........ I [Annual.. .... .I 

lSnrine. ....... .......I ....... 
summer.. .... 

SW ........ Autumn.. .... 
Wiiiter.. ...... 

.......I ........ 

...... 
Spring. ....... 
Summer.. .... 
Winter.. ...... 
Annual. ...... 

WSW. .... Autumn.. .... 
0 

Go 
50 

100 
25 
50 
100 
86 

40 

100 
100 
64 

100 
100 

75 
XG 

100 

100 
100 
100 

36 
27 
47 
54 
44 

..... 

..... 

..... 

...... 

Winter.. ...... 
Annual. ...... 
Spring.. ...... 
Summer. ..... 
Winter ........ 
Annual 

..... .... WNW Autumn.. 

....... 

............... 
50 ........ 
100 ........ 

Spring. ....... 
N W ....... Autumn.. .... 

Winter.. ...... 
..... .... ............... 

100 ........ 
100 ........ Spring.. ...... 

Summer.. .... 
NNW ..... Autumn ...... 

Winter. ....... 
Annual. ...... 

...... I 1 (Annual. 

...... ...... 
Menus ... ...... ....... I (Annual. ...... 
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Surface direction. 
4,000 

TABLE 19a.-Average percentage frequency of a north component in the 
free-air winds at three northern statiom-&exel, Ellendale, and Royal 
Center. Leesburg. Summer. 

Summer. 

TABLE 19b.-Awera e percentage f r eyueny  of a north com onent in the 
free-air winds at tlree s o u t h m  stataons-Brokq Arrow, Jocsbeck, and 

I 

- 
Surface.1 

Altitude above m. s. 1. (meters). 
Surface direction. 

N ....................... 
NNE ................... 
NE ..................... 
E N E  ................... 
E.. ..................... 
ESE .................... 

Altitude above m. s. 1. (meters). - 
Surface.1 

100 
100 
100 
100 
50 
0 

1,000 

loo 96 
83 
00 
34 
0 
0 

2,000 -- 
100 
M 
63 
64 
37 
0 n 

29 
0 
0 
0 
0 

. o  
0 
0 
47 

100 100 
100 

23 

26 
3 
0 
0 
0 
0 
0 

38 
42 

100 
100 
100 

22 

0 
0 
9 
6 

23 
70 
95 
99 
100 

0 
1 

12 
26 
42 
70 
82 
97 
99 

0 
33 
25 

100 
100 
100 

.......... 
0 
0 

100 

.......... .......... 

50 
22 
11 
13 

45 32 
42 
54 

.......... 
0 

25 
25 
22 

' 52 
58 
.50 

0 
0 
0 
0 

11 

82 
95 
92 

100 

48 28 

.................. 
0 
0 

17 
2 
16 
63 
60 
a3 
92 ea 
93 

N ...................... 
NNE ................... 
NE ..................... 
ENE ................... 
E. ...................... 
E6E .................... 
SE ..................... 
SSE. ................... s ....................... 
SSW ................... 
SW ..................... 
WSW .................. 
W ...................... 
WNW .................. 
N W  .................... 
NNW .................. 

Means. ........... 

100 
100 
100 
100 
50 
0 
0 
0 
0 
0 
0 
0 

50 
103 
100 
100 

39 

loo 97 
83 
66 
28 
2 

9 0  
0 
0 
5 

76 
95 
99 

100 

48 

l3 37 

98 
93 
79 
56 
2G 
2 
3 
2 
G 
14 
31 
56 
78 
87 
98 
!xl 
50 

E.. ..................... 
ESE..  ................. 
SE ..................... 
SSE .................... 
s ....................... 
SSW ................... 
SW.. ................... wsw .................. 
W. ..................... 
WNW .................. 
NW .................... 
NNW .................. 

Means. ........... 

50 
0 

' 0  
0 
0 
0 
0 
0 

50 
100 
100 
100 

46 

3,000 
-- 500 I 1'000 

3,000 4,000 500 

100 
100 
100 
98 
38 
0 
0 
0 
0 
3 
0 
0 

55 
100 
100 
100 

40 

100 
89 
71 
75 
33 
n 

100 
100 
100 
100 
50 
0 
0 
0 
0 
0 
0 
0 

50 
100 
100 
100 

................... ................... 
;g, "NE :... ............... .................. 
86 N E  ..................... 

E N E  ................... 
100 

100 
84 75 

......... 
50 
33 

......... 
50 

0 
0 

50 

......... ......... 
0 
0 

25 
4 

16 
42 
G1 
25 
56 
88 
83 
90 

53 

.......... E. ...................... 
ESE .................... 
SE.. ................... 
SSE .................... 
s ....................... 
SSW ................... sw ..................... 
WSW .................. 
w ...................... 
WNW .................. 
N W  .................... 
NNW .................. 

9 
0 
0 
0 
2 
2 
0 

33 
20 
100 
100 
100 

21 

0 1  0 

40 I 41 Mcans ............ 1 40 44 16 1 29 .......... I 25 
Means.. 

Wlnter. 

~ 

~ 

N 
NNE ................... 
NE. ................... ., 
ENE ................... 
E.. ..................... 
ESE .................... i 
SE. .................... ' 
SSE ..................... s ....................... ~ 

SSW ................... i sw.. .................. .' 
WSW ................... 
w i WNW.. ................ I 

I NW ' 
NNW .................. 

....................... 

...................... 
.................... 

100 
100 
100 
95 
30 
0 
0 
0 
0 
0 
0 
7 

02 
95 

100 
100 

99 
93 
82 
55 
15 
7 
0 
0 
0 
8 

29 
52 
86 
91 

100 
100 

57 

97 
89 
75 
33 
22 
0 

11 
13 
21 
28 
52 
72 
90 
XG 
99 
99 

62 

75 
84 .......... 

100 98 I .......... ...................... I N. 
NNE ................... 100 

98 
93 
64 
0 
0 
0 
0 
0 
0 
2 

20 
Go 
100 

. 100 
100 

99 
93 
76 
75 
0 
0 
0 
0 
0 
1 
18 
37 
68 
100 
100 
100 

49 

100 
67 ......... ......... ......... 
0 

0 
0 

50 
72 
0 

100 
100 
100 
100 

611 

......... 

95 

NE ..................... 
E N E  ................... 
E. ...................... 
ESE. ................... 
SE..  ................... 
SSE .................... 
s ....................... ssw ................... 
SW ..................... wsw .................. 
W ...................... 
WNW .................. 
N W  .................... 
NNW .................. 

81 

95 78 

66 1 60 Means. ........... Means.. .......... 

Annual. Annual. 

100 . 100 
100 
98 
38 
0 
0 
0 
0 
1 
0 
4 

58 
98 

100 
100 

46 

97 
94 
81 
51 
27 
3 
6 
8 

14 
25 
46 
65 
73 
80 
93 
95 

52 

w 
94 
91 
33 
33 
12 
7 
4 

27 
39 
53 
78 
77 
79 
81 
87 

66 

99 
95 
89 
55 
19 
1 
0 
0 
0 

'0 
7 

25 
58 
91 

100 
100 

35 - 

98 
83 
8G 
84 
20 
0 
0 
1 
5 
6 

41 
56 
69 
80 
85 
94 

35 - 

N ....................... ' 100 

NE ..................... 100 
ENE ................... / 100 

................... 
96 
92 
95 
39 
10 
7 
0 
0 

'0 
4 

20 
25 
67 
85 
92 

100 

35 

100 
U9 
97 
82 
23 
0 
0 
0 
0 
0 
I 
7 

57 
95 

100 
100 

37 

100 
44 
07 
60 

0 
0 
0 
9 

13 
00 
0 
50 
75 
89 

100 

38 

......... 

1 Avere esurface altitude, 150 m. above m. s. 1. 
9 Lessttan0.5percent. 

1 Average surface altitude, 350 m. above m. s. 1. * Less tiinn 0.5 per cent. 
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Surfaco.1 

Tanm 19c.-Average pcrccntaqr freqzirnry of a north coniponrnt in the 
frer-air winds at all six stations. 

Summer.  

I 

500 

100 

92 
33 
0 
0 
0 
0 
1 
0 
0 

52 
100 
100 
100 

32 

loo 100 

___ 

1,000 
___- 

100 
98 
92 
69 
30 
2 
0 
0 
0 
5 
3 

30 
59 
98 
99 
100 

31 
~~ - - 

N ....................... 
NNE ................... 
NE.. ................... 
ENE ................... 
E. ....................... 
ESE. ................... 
SE ..................... 
SSE .................... s ....................... ss w... ................ sw ..................... wsw .................. w ...................... 
WNW .................. 
NW .................... 
NNW .................. 

97 
92 
87 
48 
18 
4 
1 
1 

100 
100 
100 
100 
50 
0 
0 
0 
0 
0 
0 
0 
50 

100 
100 
100 

98 
88 
84 
64 
24 

2 
3 
5 

Means ............ I :is 
I 

0 
2 0  
a ( I  

6 
58 
97 
100 
100 

AltitUdC abovc m. s. 1. (mclers). 

0 
2 

10 
31 
67 
93 

100 
100 

N ....................... 
NNE ................... 
NE ..................... 
ENE ................... 
E. 
ESE 
SE 
SSE. 
9 . .  ssw sw. .................... 

...................... .................... ..................... ................... ..................... ................... 

100 100 99 
100 99 93 
100 96 79 
100 90 63 

9 
4 
0 
0 
0 
5 
23 

50 18 
0 0 

0 0 
0 0 
0 0 
0 0 
1 0 

1 Averagc shrface altitttdg 2.50 m. above m. s. 1. 
97247-22-6 

28 

72 
86 
95 

100 

~- 
2,000 

44 
60 
71 
80 
89 
94 

100 
77 
80 
63 
23 
0 
0 
0 
1 
7 

I6 
38 
50 
91 
98 w 
31 

w 
88 
88 
42 
22 
0 
6 
6 

11 
20 
50 

100 
89 
71 
67 
33 
0 
5 
2 
9 

13 
27 
38 
43 
89 
97 
95 

30 

_- _ _  
96 
88 
100 
67 
22 

8 
10 
24 

7 
29 
58 

4 ,m 

100 
100 fa 
25 
0 

17 
2 

33 
31 
61 
17 
42 
x8 
83 
03 

41 

......... 

88 
07 

0 
17 
25 
14 
31 
55 
68 

......... ......... 

wsw.. ................ 55 6% 54 
11’. ..................... YO 84 72 
WNW 91 90 90 
NW $16 $12 Y3 
NN .................. I00 04 89 

.................. .................... 

N ....................... 
NNE ................... 
NE.. ................... 
ENE ................... 
12.. ..................... 
&SE .................... 
SE ..................... 
SSlE. ................... 
s. ...................... ssw ................... 
SW. .................... 
IVS w .................. w ...................... 
JV N IV .................. 
N W .................... 
NNW .................. 

........... 
I 

Means. 

1 cn) 
100 
100 
100 
50 
0 
0 
0 
I) 
0 
0 
0 

50 
100 
100 
100 

42 

A n  nunl. 
-~ 

1 q ’0 

42 I 42 

- 
06 
74 
96 
39 
33 
5 
4 
2 

18 
26 
5G 
46 
66 
97 
85 
93 

47 

I Less than 0.5 per cent. 
Nom.-In Tables 19s to 1% winds recorded exactly “east” or “wc?st” have bccxi 

considered ns having had a northerly cornponelit 111 50 per cent of tho cases. 
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Season. 

-.___ 

Spring ._._ 
Summer.. 
Autumn.. 
Winter ... 

SUPPLEMENT NO. 20. 

Altitude above m. s. 1. (meters). 
_- ______ 

396 500 1,000 2,000 1 3,000 . 4,OOO 

Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. Vel. Dir. [Vel 

wnu'.~ 18 s. 20 nnw. 31 anw. 32 nw. 35 nw. 34 
ese. 15 esc. 17 wsw. 30 Sw. 25 ssw. 33 sw. 24 

- - - - -____~-____ 

_ _ _ _ _  

wnw. I 15 ssw. 18 nw. 36 nw. 33 nw. 31 nw. 30 
nnw.1 14 sw. 21 wnw. 37 nw. 31 wnw. 32 sw. 33 

TABLE 2O.-Averaqe percmtaqc frequency of free-air wind velocities 
10 m. p .  s. and over and 20 m. p .  s. and over. 

Broken Arrow, Okla. 

Dir. 
~ 

w. 

w. 
nu'. 

W. 

TABLE 21.--Mi.muin free-air wind velocities, m. p .  8. 

Broken Arrow, Okla. . 

Vel. 
_-_ 
26 
25 
34 
29 

Altitrido above m. s. 1. (meters). I 

Season. 

Spring .................. 
Summer ................ 
Autumn ................ 
Winter ................. 
Annual ................. 

hl. p. s .................. I I l : I ' I i I I I I /  lo+ 20+ IO+ 20+ 10+'20+ lo+ 20+ 10+ 20+ IO+ 20+ 10+/20+ 

Altitude above m. s. 1. (meters). 

441 ~ 500 1 1,000 2,000 3,000 4,000 5,000 

_____ __ _. - 

________- ._____ -- 
5 71 12 83 ~ 20 97 31 100 100 
2 55 5 69 8 88 23 100 22 
6 70 12 89 1 19 98 30 100 50 
9 80 18 93 1 28 100 37 100 50 
5 69 12 83 19 06 30 100 53 I 

wsw. 
wnw. 
w. 
sw. 

24 
27 
26 
26 

89 19 
79 11 
84 11 
91 32 
85 18 

i 
87 7 100 j 0 
100 0 ........ 
100 0 ........ 
100 43 ........ 
06 9 100 0 

Altitude above m. s. 1. (meters). 

233 ~ 500 1 1,000 1 2,000 1 3,000 1 4,000 1 5,000 
Season. 

Spring.. 
.................. .... ................ .............. 

Spring 
Summer 
Autumn.. 
Wintrr ................. 
Annual ................. 

Drexel, Nebr. 
- ___ 

1 Drexel, Nebr. 

5,000 

Spring .................. I 16 I 0 33 1 65 12 77 17 ' 88 ~ 27 95 41 100 40 
Summer ................ 0 17 0 57 5 63 5 78 8 87 10 83 58 
Autumn Winter.. ................ 1 5 1 0 122 1 0 172 9 178 I14 I91 ' 22 194 129 1100 1 16 

............... 0 27 0 77 10 89 23 9G 38 99 50 100 40 
Annual ................. 8 I 0 25 2 1 68 9 77 I 15 I 89 1 25 1 94 31 96 I 35 

I I I I I I I I i I I I I )  ____ ___ 

Bllendale, N. Dak. Ellendale, N. Dak. 

Altitude above m. s. 1. (metcrs). 

Soason. 

Spring _ _ _ _  nnw. 18 nnw. 18 ssw. 30 nnw. 26 w. ' 29 w. 28 
Summer..  autumn.^ &. 1 :; 14 1 n;. sse. 1 ii 1;il. 1 24 i3 /t.v,i nw. 23 $2 1 wsw. s;y. 1 29 ;; 1:;. ~ 23 .3; 

Winter ... nnw. 
Qroesbeck, Ter. 

Altitude above m. s. 1. (meters). 

141 I 500 1 1,OOO 2,000 3,000 4,000 5,000 

-- Season. 

__ -__ 
.................. 

Summer ................ ........ 
Autumn ................ 
Spring 

Winter .................. 
Annual ................. 

Groesbeck, Tex. 
__ 

Altitude above m. s. I. (mclers). 
_______.-_--- __ 

....... 1. .ii 
N 
nw. 23 Leesburg, Ga. 

Leesburg, Ga. 
____------I_ __ - 

Altitude above m. s. 1. (meters). 
. - -_ ___ - - _  - _ _  

Season. 85 
___ _______ 

Summer.. sw. 10 e. 22 ese. 21 ese. 20 we. 16 sw. 13 .......... 
Autumn.. s. 10 s. 21 ssw. 19 wsw. 25 1 w. 22 w. 23 w. 20 
Winter ... wsw. 12 ssw. 21 ssw. 22 nw. 28 w. 28 wnw. 21 nw. 16 

Royal Center, Ind. 
____ ___- .- 

Altitude above m. s. 1. (meters). 
~ _________ Season. 

85 1 500 1 1,000 I 2,000 1 3,000 1 4,000 I 5,000 

I 
Spring .................. 
Summer ................ 
Autumn.. .............. 
winter.. ............... 
Annual ................. 

Royal Center, Ind. __ ........ . - ........... .... 

I Altitude above m. s. 1. (meters). 
Altitude above m. s. 1. (meters). 
- ~ _ _ _ _ _  

Season. 225 
I 1 225 1 500 

Season. 
1,000 1 2,000 3,000 1 4,000 1 5,000 

_____- -I ,-I___ 

Spring ______._______.___'  18 I 0 I50 I 2 
Summer ................ i 3 i o 20 o 
Autumn ................ 0 31 0 

Annual ................. Winter.. ............ .._I 11 0 j 46 j ; 
8 1 0 36 

2 6 5  6 
9 92 23 ...... .... 

. I I I I  

0 
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